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The study of the fungous flora of Porto Rico has received in 
recent years considerable attention from American mycoIo;j^ists. 
Their enthusiasm has been stimulated liy the extensive collections 
made by Stevens. Fink, Whetzcl and Olive, and has led to the 
publication of a series of papers which give us some conception of 
the richness of the mycological flora of the island. These studies 
are of importance, since they represent the first attempt on the 
part of American mycologists to gain a clearer knowledge of the 
fungi of the West Indies. A fairly complete account of the 
Uredinales has been presented in the publications of Arthur (2, 3) 
and Whetzel and Olive (22). but our knowledge of the pyreno- 
mycetes is still far from perfect in spite of the numerous papers 
which have appeared dealing with the mernliers of this group. 

Klotzch and Sintenis seem to have been the first botanists to 
collect these fungi on the island and a list of their collections has 
appeared in literature (18, 26). Heller, in 1900, collected in 
quantity members of the group and distributed them in his Plants 
of Porto Rico. Plis specimens were studied by Earle, who pub- 
lished on them two papers (7> 8), which were the first contribu- 
tions of importance. A number of years followed in which no 

1 Also presented to the Faculty of the Graduate School of Cornell Lni- 
versity as a major thesis in partial fulfilliuent of the requirements for the 
degree of Master of Science. 
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further progress was made, but in 1913 a very active phase of the 
work was initiated by Stevens and has steadily progressed up to 
the present time. During 1913-15 Stevens made extensive col- 
lections of fungi and accumulated a large amount of material 
which is deposited at the herbarium of the University of Illinois. 
He has studied his collection in collaboration with some of his 
students, and they have published a number of papers on the 
pyrenomycetes (16, 21, 28, 29, 30, 31, 32, 33, 34, 35) in which a 
great number of new species have been described. Whctzel and 
Olive spent the spring of 1916 in the island collecting rusts and 
other parasitic fungi. A few of the pyrenomycetes of their col- 
lections have been described by Fitzpatrick (13, 14) and Seaver 
(25), and recently a list of all of them was published by the 
writer (6). A third extensive collection, consisting chiefly of 
lichens and ascomycetes, was made by Fink in the winter of 
1915-16, but nothing has been published. on it, excepting a pre- 
liminary note by him (12). However, a set of his collections has 
been sent to the writer, and a further study of them, will certainly 
disclose a number of interesting forms. The pathologists at the 
Insular Experiment Station at Rio Piedras, P. R., have given a 
generous part of their time to the collection of fungi and their 
specimens are deposited at the Station Herbarium. A number of 
their pyrenomycetes have been sent to Seaver for identification. 

Stevenson’s “Check List of Porto Rican Fungi” (36), which 
is a compilation of all the species previously reported and widely 
scattered m literature, appeared in ^19 18. It constitutes a starting 
point for the study of the fungous flora of the island. This paper 
is rapidly going out of date, however, and the necessity for its 
revision is felt. 

The writer, having become interested in the study of the pyreno- 
mycetes, spent the summer of 1920 in the island collecting inten- 
sively on this group. Also the collections of Whetzel and Olive, 
Stevens, Fink and those of the Insular Experiment Station have 
been available to him, A close study of these has brought out a 
sufficient number of interesting facts to warrant the publication 
of this paper. It represents an attempt toward a more complete 
understanding of the insular forms of the group. 
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PERISPORIAUES 

i\[lCROTnYRIACEAE 

Lemhosia Lev. 

This genus founded by Leveille (19) was based on four species: 
Lembosia. tcncUa, L. macula, L. Drymidis and L. Dcndrochilt. 
Theissen (37) in his recent monograph consicUrs L. fcnclla as the 
type of the genus and creates a number of additional genera, re- 
taining in the old genus Lembosia only those forms having a super- 
ficial mycelium and paraphyses. He has reduced to synonymy 
two Porto Rican species described by Earle (7? 8). It is in the 
sense of Theissen that the genus is considered here. 
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The affinities of the genus are not well understood. Saccardo 
(23), Lindau (20) and Ellis and Everhart (9) have placed it in 
the Hysteriaceae, while Spegazzini (27) included it in the Hemi- 
hysteriaceae. Gaillard (15) first threw light on its real affinities. 
He shows that the formation of perithecia takes place very much 
as in Asterina and suggests that the genus he incorporated in the 
Microthyriaceae. Theissen and Sydow (40) definitely include it 
under that family. 


Key to Porto Rica.v Species 

A. Colonies inconspicuous; spores small, 8-ij p. long. 

B. Colonies very conspicuous, spores larger, 

1. Spores 28-35 long. 

2. Spores 16-20 ft long. 

a, Hyphopodia present; on Coccoloba. 

b. Hyphopodia absent ; on Agave. 


L. microspora 

L. melastomatum 

L. tenella 
L. Dendrockili 


Lembosia microspora sp. nov. 

Colonies inconspicuous ; mycelium very sparse, widely effused, 
hyphae septate at regular intervals, brown, 3 -4 /a in diam., occa- 
sionally branched and anastomosing ; hyphopodia absent ; asco- 
mata epiphyllous, scattered, black, ver\' rarely confluent, linear, 
straight or more often curved, ends obtuse, 250-750 x 100-180 fi, 
in rare cases exceeding i mm. in length; asci ellipsoidal to sub- 
globose, 8-spored, 19-23 x 10-13 spores inordinate, rather un- 
equally septate, hyaline, becoming dark brown at maturity, 8-1 1 x 
4-5 //.; paraphyses inconspicuous (figs. 1-3)- 

Differs from all other known species of Lembosia in the small 
size of the spores. Another prominent feature is the inconspic- 
uous character of the colonies due to the very scant development 
of mycelium. 


Material.examined : 

On Ocotca leucoxylon (Sw.) i\Iez, (with an undetermined 
micro thyriaceous form on the under surface of the leaf). Cor- 
nell University Explorations of Porto Rico (Whetzel & Olive), 
No. 621, Maricao, Alar. 16, 1916 (type). 

Lembosia melastomatum Alont., PL Cellul. Cent. VII: 373. 
Lembosia diffusa Winter Hedwigia 24: 30. 1885. 

The Porto Rican collections of this form have all been reported 
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as L. diffusa. The spore measurements given by different an* 
thorities vary. Ours, 26-33 ^ n-14 fi, seem to agree with those 
of Arnaud (i) (figs. 4-6). 

Material examined: 

On Miconia prasina (Sw.) DC. Porto Rican fungi (Fink), No. 
587, Rio Piedras, Dec. 2, 1915; Cornell University Explorations 
of Porto Rico (WheUel & Olive), No. 665, ^laricao, Mar. 23, 
1916. 

Lembosia tenella Leveille, Ann. Sci. Nat. Ill (Bot.) 3: 58. 

1845- 

Lembosia Coccolohae Earle, N, Y. Bot. Card. Bui. 3; 301, 302. 
1903. 

Theissen (37) has examined a portion of Earle’s type and says: 
“ Nach dem Blatt zu urteilen, ist die iVIatrix genavi dcrsclbe wie 
die Nicaragua-Exemplar von Lnnbosia fcnella; der Pilz ist der- 
selbe, die Art also synosym mit der von uns adoptierten Form 
von tenella” (hgs. 7“^). 

The species seems to be of common occurrence, Tt is unique in 
being able to withstand the most xerophytic conditions. The 
spores measure 15-21 x 6-7 jx. 

Material examined: 

On Coccoloba uvifera (L.) Jacq. Plants of Porto Rico (Hel- 
ler), No. 6375, Santurce, Jan. 7, 1903 {type) ; Cornell University 
Explorations of Porto Rico (Whetzel & Olive), Nos. 522, 523, 
Mayaguez, Mar. 3 i 19^^ > (Chardon), No, 836, Ponce, 

Sept. 6, 1920. 

Lembosia Dendrochili Leveille, Ann. Sci. Nat. HI (Bot.) 3: 
59- 1845. 

Lembosia Agaves Earle, Muhlenbergia 1 : I 5 - 
A characteristic species on account of its numerous black spots, 
which are slightly elevated, Earle’s material is not fully matured, 
and he gives the spore measurements as 14-16 x 6-7 ft. Ferdi- 
nandsen and Winge (ii) examined ripe material from Trinidad 
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and found the spores to measure 17-20 x 7-9 /a. The material 
collected by the writer does tiot show spores, but it is undoubtedly 
this species. Thiessen considers Earle’s species to be identical 
with L. Dendrochili. 

Material examined: 

On Agave sp. Plants of Porto Rico (Heller), No. 4429, Cabo 
Rojo, Jan. 29, 1900 {type) ; Cornell University Explorations of 
Porto Rico (Chardon), No. 837, Penuelas, July 20, 1920. 

HYPOCRKALES 

The system of Seaver (24) will be followed in this order. 
Nectriaceae 

IIyponectria Phaseoli Stevens, Bot. Gaz. 70: 401. 1920. 

Phyllachora Phaseoli P. Henn, in Chardon Mycol. 12 : 320. 
1920. 

The collection of this fungus previously reported by the writer 
as Phyllachora agrees perfectly with the description of Stevens’s 
species. 

Material examined: 

On Phase ohis adenanthus Meyer. Cornell University Explora- 
tions of Porto Rico (Whetzel & Olive), No, 659, Tamana River, 
Apr. 7, 1916. 

Creonectria ochroleuca (Schw.) Seaver, Mycol. i : 190. 1909. 
? Creoneefria grammicospora (Ferd. & Wge.) Seaver, in Char- 
don Mycol. 12: 319. 1920. 

This species resembles Creonectria Bainii (Massee) Seaver in 
perithecial, ascus and spore characters ; it differs in that the peri- 
thecia are flesh colored when young. The color soon changes to 
light yellow, and then it becomes impossible to tell the two apart. 
Creonectria grammicospora (F. & W.) Seaver is probably identi- 
cal with Creo. ochroleuca, or represents a variety of it, but definite 
action in regard to this point can not be taken until the type 
materials of both species have been examined. 
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Material examined: 

On dead bark and twigs. Porto Rican Fungi (Fink) , No. 1135, 
Mayaguez, Dec. 21, 1915; Cornell University Explorations of 
Porto Rico (Whetzel & Olive), Maricao, I\Iar. 23, 1916. deposited 
in Chardon herbarium as No. 742; id. id. (Chardon), No. 888, 
Penuelas, July 20, 1920. 

Creonectria rurtcarpa (Cooke) Scavcr, Mycol. i : 187. 1909. 

Nectria rubicarpa Cooke, Grevillea 7: 50. 1878. 

The material examined, although scant, seems to agree with this 
species except in one character : the arrangement of the perithecia 
in cespitose clusters is not pronounced. Most of them are gre- 
garious. The spores measure 10.5- 12 x 5-6 fi. 

Material exam ined : 

On a log. Porto Rican Fungi (Fink), No. 215, Rio Piedras, 
Jan. 18, 1916; Cornell University Explorations of Porto Rico 
(Chardon), No. 889, Mayaguez, July 14, 1920. 

Ophionectria portoricensis sp. nov. 

Perithecia densely gregarious, cylindrical to subconica!, slightly 
tapering above, 500-800 fx high, 250 /t in lateral diameter, scarlet, 
covered irregularly with a mealy sul) stance which gives a warty 
appearance, naked toward the apex, possessing a distinct ostiolum, 
15 fjL in diam,; asci siibcylindrical, tapering above and below, 217- 
274 X 22.5-28 /z, 8-spored, the asens wall evanescent; spores fiH- 
form, curved, slightly tapering toward each end, contents hyaline 
and granular, 13-27 septate, 153-221 x 6-7.5 fx; paraphyses in- 
distinct. 

A very distinct and characteristic species on account of tlie un- 
usually large spores and asci (fig. 10). 

]\Iaterial examined: 

On a log. Cornell University Explorations of Porto Rico 
(Whetzel & Olive), IMayaguez, Mar. 13, 1916. deposited in Cornell 
University Department of Plant Pathology herbarium as No. 
1 1129 (type). 
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Hypocreaceae 

Podostroma orbiculare sp. nov. 

Stromata stipitate or substipitate, orbicular, convex, yellowish 
brown, white and woody within, 4-6 mm. in diam., 2-3.5 
high, the surface minutely rugulose from the slightly protruding 
ostiola; stem stout, short, not exceeding 2 mm. in diam. ; perithecia 
entirely immersed in the stroma, 120-180 /a in diam.; asci cylin- 
drical, 50-60 X 4 jtt, becoming i6-spored at maturity; spores sub- 
globose, hyaline, 2.5 x 3 /a; paraphyses present (fig. ii). 

This beautiful species is unique in having a woody stroma in- 
stead of the fleshy or subfleshy stroma common to this and other 
allied genera. It is placed in Podostroma rather than in Hypocrva, 
since the stroma is stipitate. 

]\1atertal examined : 

On a decaying log. Porto Rican Fungi (Fink), No. 239, 
Mayaguez, Dec. 17, 1915 {type). 

Stilbocrea hypocreoides (Kalch. & Cooke) Seaver, Mycol. 2; 
62. 1910. 

? Stilbocrea intermedia Ferd. & Wge,. Bot. Tidsk. 29 : 12. ■ 1908. 
Tills species is very closely related to S. intermedia, from which 
it can, in fact, hardly be distinguished. Seaver (24) separates the 
two forms on the basis of spore measurements, but the difference 
is so slight as to. raise the question ‘whether the two may not be 
identical. 

Material examined: 

On bark and decaying wood. Herbarium Insular Experiment 
Station (Stevenson), No. 2390, Rio Piedras, Nov. 29, 1914; Cor- 
nell University Explorations of Porto Rico (Chardon), No. 1237, 
Mayaguez, July 14, 1920. 

Dothiehloe Atk. 

This genus comprises a few forms parasitic on grasses. It was 
erected by Atkinson (4, 5) to include those species of Hypocrella 
possessing a dothideaceous stroma like Dothiehloe atramentosa 
(B. & C.) Atk. 
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The systematic position of the genus is not definitely established. 
It is included in the Hypocreales by Seaver (24) as a synonym 
of Balansia. Since Seaver does not discuss any of the species of 
DothicJiloe under Balansia, there appears to be no justification for 
this. Dothichloe is distinct from Balansia in not possessing a 
pseudosclerotium made up of a mixture of host and fungous tissue. 
1'heissen and Sydow (39) exclude the genus from the Dothideales 
•and regard it as identical with Ophiodoihis, Stevens in his 
“ Fungi Which Cause Plant Disease ’’ assigns it a definite place in 
the Hypocreales, placing it next to BaJansia, The writer has ex- 
amined a set of prepared slides made from the type specimen of 
Hypocrca atronientosa B. & C. which are deposited in the Atkin- 
son herbarium at Cornell University, The stroma is evidently 
dothideaceous and no evidence of a perithecial wall is present. 
However, in their filiform spores and in certain other minor char- 
acters the species show marked resemblance with those of Balansia, 
Epichloe and HypocrcUa, and thus a relationship with tlie Hypo- 
crcaceae is strongly suggested. 

Kev to Porto Ric.'lx SrEciEs 

A. Stromata distinct, subglobose, located below the nodes of the host. 

D. subnodosa 

E. Stromata broadly effused. 

1. Stromata completely encircling the culms. D. j4risttdae 

2. Stromata borne on the leaf and occupying only one side. 

D. atranentosa 

Dothichloe subnodosa sp. nov. 

Balansia subnodosa Atk, in mss. 

Dothichloe nigneans f Speg.) Seaver, m Stevenson. Jour. Dept. 

Agr. Porto Rico 2; 151. 1918. 

Stromata subglobose, slightly flattened, located just beneath the 
nodes on the culms of the host, partially or in rare cases entirely 
surrounding the host, black, brown or yellowish within, not united 
with the host elements, 1-3 mm. in diam,, with the surface rugulose 
from the papillate ostiola; locules immersed, flask-shaped, 125- 
150 X 150-200 /a; asci narrowly cylindrical, tipped with a globose 
“cap cell,” 150-180 x 3-4.5 /X, 8-spored; spores filiform, nearly as 
long as the asci, approximately 1 11 broad, fragmenting at maturity ; 
paraphyses present (fig. 14). 
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This fungus is clearly different from Epichloe ? nigricans Speg., 
which has stromata 5-10 mm. long. Atkinson worked with one 
of Stevenses collections of this form and labeled it in his herbarium 



Fig. 1. Dothichhe svbuodosa sp. nov. Cross section of a stroma showing 
the sharp definition between the host and fungous tissue. (Outlined with a cam- 
era lucida ; X 50). 

as Balansia suhuodosa sp. ncv.” He apparently, however, never 
published it. The writer feels that the species should be trans- 
ferred to Dothu'hloc on aceount of the absence of the intimate 
fusion of fungous and host tissue, pseudosclerotium, characteristic 
of Balansia. 

^Material EXA^tiNEn: 

On Ichnunfhus pallens I\lunro. Cornell University Explora- 
tions of Porto Rico (Whet/.el & Olive), No. 690, Mayaguez, Mar, 
6, 1916 {type) ; id. id. (Whetzel k Olive), No. 689, Mayaguez, 
Mar. 2, 1916; id. id. (Whetzel k (Tlive), No. 692, Maricao, Mar. 
22 , 1916; id. id. (Whetzel K' Olive), No. 691, El Ynnque, Apr. 22, 
1916, 

Dotiiichloe Aristidae Atk., Bui. Torr. Bot. Club 21 : 224. 1894. 

Characteristic in that the stroma completely surrounds the culms 
of the host, as in Epichloc, However, the stromata are black and 
carbonaceous (fig. 13). 

Material examined: 

On Aristida portoricensis Pilger. Cornell University Explora- 
tions of Porto Rico (Whetzel k Olive), No. 695, Mayaguez, 
Mar. 7, 1916. 
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Dothichloe atramentosa (B. & C.) Atk., Jour. Glycol, ii : 260. 

• or 

Hypocrca afyanicntosa B, & C., Jour. Linn. Soc. 10 : 377. i86(). 
Stromata 5-15 mm. black, carbonaceous, occupying only 
one side of the leaf. Very distinct from the preceding species 
(fig. 12). 


Material examined: 

On Ayidropogon Icucostachys H. B. K. Herbarium biiiversity 
of Illinois, Porto Rican Fungi (Stevens), No, 8211, Las Manas, 
July 10, 1915- 

On Chloris petraea Sw. Cornell I'niversity Explorations ot 
Porto Rico (W’hetzel & 01 i^■c). Nos. 694, 694 fl. Boqneron, Mar. 
II, 1916. 

DOTHinKALFS 


The system of Theissen and Sydow (39) will be followed here 
in its entirety. 

Dothideaceae 

Bothidina peribebuyensis (Speg.) coml). nov. 

PhyUachora peribebuyensis Speg., Fung. (mar. i: 2 / 4 - 
Auerszeohlia Miconiae P. Henn., Hedwigia 43 : 253. 1904- 

Bagnisiopsis perihehuyensis (Speg.) Th. & Sy<l.. .\mi. ilycol. 
13:292. 1915. 

nothidimi Miconiae (P. ITemi.) Th. & Syd., Ann. Mycol. 13: 

A compari.son of the type materia! of Pbyllaclwra pcnMin- 
en.sis Speg. (Balansa-Plantes du Paraguay Xo. ,3851 1 and that of 
■l„cr.m'aldia Miconiae P. Henn. (Ulc.-.\ppend.x Myrothcca Bra- 
siliensis No. 27) has shown them to lie the .same tungns. Theissen 
and Svdow seem to have overlooked this fact and have propose! 
new combinations for each, placing them under ditferent genera. 

The fungus is by no means -a PhyUachora. (,arman (i ) 'y" ' 
fied the specimens collected by Stevens as / . p, n'/n f kvch.'O'. ^ 
admitted that the species might possibly fall under hagnwopM- 
Working with material from Colombia, H. and P. Sydow (41) 
also made the mistake of referring the fungu.s to P. penbebuyen- 
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sis. They observed, however, that the spores at maturity turn to 
a light brown color, which suggested to them the genus Auers- 
waldia. Finally Seaver determined the specimens collected by 
Whetzel and Olive as Auer sw^iidia Miconiae and the writer (6) 
published them under that name (fig. ig). 

The fungus falls under Dofhidma in the treatment of Theissen 
and Sydow on account of the presence of paraphyses. The spore.s 
measure 14-18 x 6-7 ft. 

Material examined: 

On Heterotrichum cymosmn (Wendl.) Urban. Herbariunr 
University of Illinois, Porto Rican Fungi (Stevens), No. 5206, 
San Sebastian, Nov, 13, 1913; Cornell University Explorations of 
Porto Rico (Whetzel & Olive), No. 643. El Yunque, Apr. T2, 
1916. 

On Micofua laezngata (L.) DC. Herbarium University of Illi- 
nois, Porto Rican Fungi (Stevens), No. 435, El Gigante, Dec. 
T9T3- 

On Miconla prasina (Sw.) DC. Herbarium Insular Experi- 
ment Station (Stevenson), No. 5362, Espinosa, Mar. 27, 1917. 

On Miconia SmfenisH Cogn. Herbarium University of Illinois, 
Porto Rican Fungi (Stevens), No. 6656, Santa Ana, Dec. 31, 1913. 

On Miconia .sp. * Herbarium Insular Experiment Station (Ste- 
venson), No. 742, Maricao, Mar. 14, 1913; Cornell University 
Explorations of Porto Rico (Whetzel ^ Olive), Nos. 696, 697, 
Maricao, Mar, 22 and 1 3, 1916, respectively. 

On Tetrasygia clacagnoides (Sw.) DC. Cornell University 
Explorations of Porto Rico (Whetzel & Olive), No. 636, Barcelo- 
neta, Apr. 8, 1916. 


Phyllachoraceae 

Trabutia Bucidae sp. nov. 

Spots not exceeding the stromata; stromata numerous, hypo- 
phyllous, crowded in irregular areas 5-10 mm. in diam., individual 
stromata black, shining, approximately circular, often confluent, 
.5-1.5 mm. in diam,, subcuticular; loctiles globose to oblong, 200- 
300 X 150-200 fi, covered by a well-developed stroma which often 
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extends far beyond them ; asci very indistinct, clavate cylindrical, 
8'Spored, 50-64 x 17-24 jx; spores inordinate, continuous, pale 
yellow, globose to ellipsoidal, 9-12 x 7-8 /a; paraphyses present, 
profuse (fig. 22). 



Fig. 2. Trabiitia Bucidae sp. nov. Cross section of a leaf of Budda bn- 
ceras showing a locule co\ored above with a subcuticular stroma. (Outlined 
with a camera lucida ; X us). 

Material examined : 

On Biicida huceras L. Cornell University Explorations of 
Porto Rico (Chardon), No. 905, Coamo. Aug. 21, 1921 (type). 

Trabutia Guazumae sp. nov. 

} Phyllachora Guasumae P. Henn., Pledwigia 48: 7. 1908. 
Stromata epiphyllous, mitnerons, black, shining, irregular or 
occasionally circular, distinctly convex to subconical, 1-2 mm. in 
diam., in rare cases 3-4 mm., surrounded by a discolored zone of 
dead host tissue .5' mm. across ; locales manv, globose, 200-300 ji 
in diam. ; covered with a well-developed stroma, asci subcylindrical, 
63-78 X 13-19 ix] the ascus wall indistinct, spores uniseriate or 
biseriate in the main body of the ascus, cylindrical, hyaline, con- 
tinuous, contents uniform \\'hen young, becoming distinctly 2- 
guttulate at maturity; parat)hyses present (fig, 20). 



Fig. 3. TrabiHia Gnazuniae sp. no\’. Cro.ss section of a leaf of 
ulmifolia showing plurilocular stroma, The stroma is app.arcntly subcuticular. 
(Outlined with a camera lucida; X 125). 

This form is probably cospecific with Phyllachora Gmsumae 
described by Hennings from Brazil. Unfortunately, he worked 
with immature material and his description is very incomplete, the 
spores not being mentioned. In the system of Theissen and 
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Sydow the Porto Rican material falls in the genus Trabufia on 
account of the subcuticular stroma. 

ItlATERIAL examined; 

On Gmzurua uhnifolia Lam. Cornell University Explorations 
of Porto Rico (Chardon), No. 895, Penuelas, Aug. it, 1920 
(type) ; id. id. (Chardon), No. 921, Penuelas, July 28, 1920. 

Trabutia conica sp. nov. 

Stromata epiphyllous, numerous, shining, black, approximately 
circular, conical and protruding considerably above the surface of 
the host, T-2 mm. in diam., subcuticular (?), surrounded by a 
.slightly discolored zone i mm. across, the single ostiolum distinct 
at the apex of the conical stroma; locule single, 300-700 fx in 
diameter, at first bearing a thick layer of filiform, hyaline conidia, 
3-4 X T fL, later developing the asci ; asci narrowly ellipsoidal, 8- 
spored, 67-81 x 19-23 fi, the ascus wall indistinct, spores biseriatc 
to inordinate, globose, hyaline, continuous, to (i in diam.; para- 
plivses present (fig. 21). 





Fig. 4. Trabittia cvuica sp, nov. Cross section of a leaf of Drc{>anocarpni' 
luiiatus showing ,a locule. the snbciuicular stroma, asci and .asco-spores. (Out- 
lined with a caniera hicida ; X 125). 


Material examined: 

On Drcpanocarpus Innatus (L. f.) G. Meyer. Cornell Univer- 
sity Explorations of Porto Rico (\\'hetzel & Olive), No. 658, 
IMayaguez, Mar. 26, 1916 (type ) ; id, id. (Whetzel & Olive), No. 
634, Martin Pena, Apr, lo, 1916. 

Phyllachora canapslulac Stevens dt Dall)ey, Bot. Gaz. 68: 55. 
1919. 

The description of this fungus by Stevens and Dalbey was based 
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on a single collection made at Mayagnez on Ca^jid fistula. The 
writer was fortunate in securing abundant material of the species 
and, moreover, collecting it on a new host, grand is. Phylla- 

chora Cassiae P. Henn. reported from Brazil is very distinct from 
the Porto Rican species in possessing smaller, unilocular stromata 
and slightly larger spgres. The two collections reported by Ste- 
venson (36) as P. Cassiae are here referred to P. canafistidac 

(fig- 23)- 


Material examined: 

On Cassia fistula L. Herbarium Insular Experiment Station 
(Stevenson), No. 3564, Rio Piedras, Dec. 14, 1915: Cornell Uni- 
versity Explorations of Porto Rico (Chardon), No. 924, Penuelas, 
July 30, 1920; id. id. (Chardon), No. 926, Penuelas, July 18, 1920. 

On Cassia grandis L. Cornell University Explorations of 
Porto Rico (Chardon). No. 900, Penuelas, July 18, 1920; id. id. 
(Chardon), No. 916, Penuelas, July 24, 1920. 

Phyllachora Serjaniicola sp. nov. 

Spots amphigenous, slightly exceeding the stromata, irregular; 
stromata small, black, shining, 1-4 mm. in diam., visible on both 
sides of the leaf, occupying the mesophyll, surrounded by a narrow 
zone of dea<l host tissue, plurilocular ; locules globose to irregular, 
180-300 fx in diam.; asci eylindrical, 8-spored, 63-75 x 12-18 ix] 
spores uniseriate or else biseriate at the apex, ellipsoidal, hyaline, 
continuous, 10-13 x 6-8 /a; paraphyses present (fig. 18). 

The species differs from Phyllachora duplex Rehm in having 
smaller spores and much smaller stromata. A portion of Rehm’s 
type was sent by Doctor L. Romell for examination. 

Material examined: 

On Serjania polyphylla Radik. Cornell University Explora- 
tions of Porto Rico (Chardon), No. 923, Penuelas, July 27, 1920 
(type) ; id. id. (Chardon), No. 896, Penuelas, Aug. ii, 1920. 

Phyllachora Whetzelii sp. nov. 

Spots amphigenous, slightly exceeding the stromata, circular in 
outline; stromata small, purple-black, dull, circular, 1-1.5 uim. in 
diam., occupying the mesophyll of the leaf ; very conspicuous on 
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the upper surface, slightly less so on the lower; locules globose, 
2-4 in each stroma, 150-250 /a across; asci cylindrical, 87-109 x 
8-10.5 fi, 8-spored; spores uniseriate, ellipsoidal, hyaline to yel- 
lowish green, continuous, TT.5-13 x 3-4 /x; paraphyses very abun- 
dant (fig. 24). 

This species possesses some of the characters of Phyllachora 
biareolafa Speg., but, through the courtesy ’of Doctor C. Spegaz- 
zini, it has been possible to examine a portion of the type material 
of that species, and our form has been found to be very different 
in stromatal characters. 

M.\terial examined: 

On Eugenia sp. Cornell University Explorations of Porto Rico 
(Whetzel & Olive), No. 571, Barceloneta, Apr. 6, 1916 (type). 

SPHAERIALES 

SORDARIACEAE 

Only one species belonging to this group of dung-inhabiting 
forms has been reported from the island. The group is probably 
well represented, but has apparently been neglected by all col- 
lectors. The writer has been fortunate in seeing two collections 
in excellent condition. Both of them have been identified with the 
aid of Griffiths’s monograph (17). 

SoRDARTA HUMANA (Fuckel) Awd., Abhand. naturf, Gess. Halle 
13: 85. 1873. 

■ Spores obovate, 15-19 x 211-23 fi. According to Griffiths, the 
shape of the spores is the only character which seVves to distin- 
guish this species from S. fimicola, the spores of the latter being 
ellipsoidal. 

Material examined: 

On human dung: Cornell University Explorations of Porto 
Rico (Whetzel & Olive), Martcao, Mar. t6, 1896, deposited in 
Chardon herbarium as No. 1351. 

Pleurage arach noidea (Niessl.) D. Griff., Mem. Torr. Bot. 
Club II 173. 1901. 

Spores 7-9 X 1 7-19.5 /a, with a very long primary appendage 
which curves and overlaps the spore below. 
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Material examined: 

On cow dung, Porto Rican Fungi (Fink), No. 1241, Maya- 
guez, Dec. 3. 1915. 

Sphaeriaceae 

Herpotrichia albidostoma (Schw.) Sacc., Syll. Fung. 9; 857. 
1891. 

There have been thus far only four collections of Herpotrichia 
made from the island: two of them collected by Stevenson and 
two by the writer. Stevenson (37) refers one of his collections 
to H. albidostoma and the other to H, diffusa. All four collections 
have been examined by the writer and it has become evident that 
they belong to a single species. This conclusion was reached after 
measuring accurately 100 spores from each specimen and plotting 
curves which coincide. A wide range in spore lengths, 26 to 40 /i, 
was observed. The specimens agree with material collected by 
Langlois in Louisiana and distributed (Fibs & hA’crh., Fungi 
Columbiani, No. 1035) undei the name of Herpotrichia diffusa 
var. rhodomphala. The Porto Rican material, however, is re- 
ferred here to H. albidostoma, the type of which has been exam- 
ined at the New A"ork Botanical Garden. 

^Material examined: 

On shells and debris of Cocos nucifera C. Herbarium Insular 
Experiment Station (Stevenson), No. 2626. Espinosa, Mar. 6, 
1915; Cornell University Explorations of Porto Rico (Ghardon), 
No. 1230, Mayaguez, July 14, 1920. 

On decaying wood. Herbarium Insular Experiment Station 
(Stevenson), No. 5586. Rio Piedras, July 4, 1916; Cornell Uni- 
versity' Explorations of Porto Rico (Ghardon), No. 959^ Goamo, 
Aug. 26, 1920. 

Xylariaceae 

Hypoxylon annul.ytum (Schw.) Mont., Syll. Crypt.: 213. 

This very common species resembles a Rosellinia, since the peri- 
thecia are sometimes free. Individual perithccia are large, black 
and bear the papilliform ostiolum at the center of a small disk 
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Material examined: 

On dead wood. Herbarium Insular Experiment Station (Ste- 
venson), No. 2989. Palo Scco, Apr. 24, 1915; Cornell University 
Explorations of Porto Rico (W^hetzel & Olive), No. 764, Maricao. 
Mar. 13, 1916; id. id. (Chardon), Nos. 953, 063, Coamo, Aug. 23. 
1920; id. id. (Chardon), No. 961, Coamo, Aug. 26, 1920. 

Nummularfa cixcta Ferd. & Wge., Bot. Tidsk. 29: 15. 1909. 

This form might be confused easily with N. BuUiardi in that the 
stroma is erumpent and pushes the bark to the sides. It differs 
in that the stroma lacks marked punctulations and is not so char- 
acteristically convex (fig. 17). 

Material examined: 

On dead and decaying wood. Herbarium Insular Experiment 
Station (Stevenson), No. 3464, Rio Piedras, Dec. 12, 1913; id. id. 
(Johnston & Stevenson), No. 1253, Martin Pena, Jan. 25, 1914; 
Porto Rican Fungi (Fink), No. 691, Rio Grande, Dec. 7^ 1915; 
Cornell University Explorations of Porto Rico (Chardon), No. 
977, Pemielas, July 21, 1920. 

The material examined was compared with a fragment of the 
type kindly supplied by Doctor Ferdinandsen. 

Nummularia RUNCTUL.ATA (B. & R.) Sacc.. Syll. Fung, i: 399. 
1882. 

This is a very common and characteristic species on account of 
its smooth and polished stromata. The stroma is broadly effused, 
3“io cm. or more in length and projects but slightly above the 
bark. Most of the collections are sterile (fig. 16). 

Material examined: 

On dead wood. New York Botanical Garden, Explorations of 
Porto Rico (Schafer), No. 3687, Sierra de Naguabo, Aug. 10-15. 
1914; Herbarium University of Illinois, Porto Rican Fungi 
(Stevens), No. 112, Dos Bocas, July 8, 1915; Porto Rican Fungi 
(Fink), No. 974, Mayaguez, Dec. 18, 1915; id. id. (Fink), No. 
1785, Aibonito, Jan. 3, 1915; Cornell University Explorations of 
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Porto Rico (Chardon), No. 976, Penuelas, July .>8, uj.'o; id. id. 
i Cliardon), No. 979, Pemickis, Aug. 7, 1920. 

Nummularia eepaxda (Fries) Nitscli. Pyreii. (lerni; 57. iSiiy. 
Very similar in habit to A. discrcta, hut wiili ellipsoidal spore.s. 

Material examined: 

On dead wood, Ilerbariiim Insular Experiment Station ( [olni- 
ston), No. 676, El Yunque, Dec. 12, 1912; Cornell University 
Explorations of Porto Rico (Chardon), No, 981, Coarno, 27, 
1920. 

Department of Plant Pathology, 

Cornell University, 

Ithaca, Xew York. 
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Kxpr„\.%’ATTON' OK Plates 

Pl,.\TH 1 3 

Fig. I. Lemhosici microspora sp. nov. Group of ascoinata ; notice there 
is no evidence of a superficial mycelium. X 11. 

Fig. 2. L. microspora. Two niature asci ; notice the small size of the 
ascospores when compared with those of the other two species. X 300, 

Fig. 3. L. microspora. Portion of a leaf of Ocolea leucoxylon showing 
groups of ascomata. X 8/11. 

Fig, 4. Lembosui mclas^omahnn Mont, (.'olonie.s on a fragment of a leaf 
of Miconia prasitia. X 8/1 1. 

Fig. 5. L. me!iistoinafu>n. Group of ascomata on the same leaf; notice 
the profuse development of aerial mycelium. X ii. 

Fig. 6, L. melasiomatum. A mature ascus, X 300. 

Fig. 7, Lembosia tenella Lev. Group of ascomata on a leaf of Cocco- 
loba uinfera. X i r . 

Fig. 8. L. tonella. An ascus with immature ascospores to the left and 
two mature ascospores to the right. X 300. 

Fig. 9. L. tenella. Portion of a leaf ‘of Coccoloba ui'ifera showing 
characteristic colonies. X 8/11, 


Pl-ME 14 

Fig, 10. Ophionectria portoricensis sp. nov. A group of perithecia. 

X 3. 

Fig. ir. Podostroma orbiculare sp. nov. Two stroinaua : the one to the 
left is shown side view and shows the stipitate character. X 3/2. 

Fig. 12. Dothichloe atramentosa (B. & C.) Atk. Characteristic stromata 
on leaves of CMoris petraca, X S/ii. 

Fig. 13. Dothichloe Aristidae Atk. Culms of Arisiida portoricensis with 
stromata completely encircling them. X 8/11. 

Fig. 14. Dothichloe suhtiodosci sp, nov. Stromata on culms of Jeknan- 
thus pollens; notice the, location of the stromata just beneath the nodes. X 
8/1 r. 

Fig, rj. Hypoxylon annulatum (Schw.) Mont. Perithecia. X 6. 

Fig, 16. Nummularia punctulata (E Sc K.) S.acc. Stromata on dead 
wood showing effused character; notice also the smooth polished surface of 
the stroma. X 8/11. 

Fig. 37. Nummularia cincta Ferd. & VVge. Stromata on dead wood 
showing characteristic erumpent habit. X 8/11. 
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Platk 15 

Fig. f8. Phyiiachora Serjaniicola sp. nov. Stromata on leaves of Ser- 
jania polyphylta. X 8/1 j. 

Fig. 19. Dothidina peribebuyensis (Spcg.) Chardon. Stromata on por- 
tion of a leaf of Miconia sp. X 8/rj. 

Fig. 20. Trahutm Guasumae sp. nov. Fragment of a leaf of Guazuma 
ulmifolia covered with numerous stromata. X 8/11. 

Fig. 21. Trabutia conica sp. nov. Characteristic stromaia on leaves of 
Drepanocarpus Innafus. X 8/11, 

Fig. 22. Trabuiia Bwc'idae sp. nov. Leaf of Bucida bnceras with stro- 
mata ; notice the stromata have a tendency to crowd themselves in colonies. 
X 8/u. 

Fig. 23. Phyiiachora cannfistulae Stevens & Dalhy. Stromata on leaves 
of Cassia grandis. X 8/1 1. 

Fig. 24. Phyiiachora U'^hetcelii sp. nov. Leaves of Eugeaia sp. with 
stromata; notice the circular shape of the stromata. X 8/ji. 







CALIFORNIA HYPOGAEOUS FUNGI— 
TUBER ACE AE 


Harold E. Parks 


The hypogaeotis fungi of America form a large, important and 
little known group. Practically nothing is known of the range of 
species or their distribution, their edibility or their life histories. 
Their occurrence in most cases has been noted rather by accident 
than through any careful or systematic searcli for them. In Cali- 
fornia there has been some definite attempt at extensive collection 
and study of the many dififerent species. 

The work was pioneered by Dr. H. W. Harkness. His work 
was left incomplete, however, at the time of his death and subse- 
quently much of it was lost. It was successful in demonstrating 
the great variety and extent of the group. The work was then 
taken up by Dr. W. A. Setchell and Prof. N. L. Gardner, of the 
University of California, at Berkeley. The only literature avail- 
able as a guide to the Californian species is the paper of Dr. Hark- 
ness, which is, unfortunately, not easily procured, d'he work is of 
little value in many ways, as the descriptions have been abbrevi- 
ated. Dr. Helen M. Gilkey has made a careful ''Revision of the 
Tuberales of California,’’ which is an excellent account of asco- 
mycetous forms. Urs. Zeller and Dodge have also recently pub- 
lished some accounts of the \'arious Hymenogastrales in \vhich are 
included numerous Californian species. 

All of the recent publications will in time have to be revised 
more or less to include numerous additional species and allow of 
a modification of the published species. Aside from the paper of 
Dr. Harkness, there is no literature published which would be of 
service to the collector in the field. As in the case of the writer, 
the collectors must go at the work more or less blindly until ex- 
perience has been gained. With all due allovcances for .seasonal 
differences, it is hoped that the following account will be of value 
to other collectors. 
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The collection of the Inpogaeous fungi of the Santa Cruz 
Mountains, of California, is based upon a deliberate, carefully 
planned and systematic search. The writer lias now the experi- 
ence of six seasons’ intensive exploration of the mountains ad- 
jacent to San Jose, It is a deliberate search that few would per- 
sist in season after season o^'er the same ground, yet it becomes 
a most fascinating game at which to play. 

The work begins with the corning of the fall rains and con- 
tinues all through the winter months and up to the beginning of 
summer, when the ground becomes too dry for any fungus growths. 
If the ground is thoroughly covered, it frecjuently means the 
crawling into wet thickets on hands and knees and includes all the 
brambles. l)riars, poison oak and wood ticks that go along with 
such ex])eriences. Sometimes tlie rewards from a mycological 
standpoint are well worth the effort. The most productive season 
comes in warm spring months if there has ])ecn a fair amount of 
rain. In some seasons there is little to be found owing to drought. 
Ivs'cn if a goodly amount of rain has fallen and a sudden, pro- 
tracted hot vSpcIl follows, the fungi will qiiickl> disappear. 

Californian Tuheraceae have been considered iii the past to con- 
tain no aromatic species. Many of the species are easily detected 
ifi the soil by their conspicuous color, hut some are rather difliciilt 
to find for the same reason.- None were sii[)posed to closely re- 
seml)lc tlic so-called “queen truffles “ of Euro[)e, A few resemble 
closely the white European species. Many are very small and a 
few attain to some size. i\Iany are of no economic value, while 
.some are large enough and abundant enough to he used for food. 
Some have a fine nutty flavor, others are a]it to he a bit disagree- 
able. A small lilack Tuber has been found differing widely from 
any previous species found here anti which developed a very 
strong odor. This last species was found in a spot in which I 
have collected different specimens every year for the last five 
seasons. Differing from all other previously collected forms, it 
turns alcohol to a deep purple color. 

The methods of collecting the Tuberales and the Hymenogas- 
trales are tlie same. The two groups are found frequently grow- 
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ing intermingled and sometimes are difficult of determination. 
The latter group forms a most important portion of the hypogaei. 
Tljey are often large fructifications and are fret|uently produced 
in large numbers, and, above all, are strongly .aromatic. These 
aromatic species provide a large amount of food for the rodents, 
the woodrats (Ncotoma) being especiall}’ active in the search for 
them and leaving many signs of their work. The study of these 
signs is of value to the truffle hunter. 

Many of the Tuberales appear to he without a conspicuous 
mycelium, but the Hymenogastrales are usually associated with 
an abundant white mycelial growth. The exposure of this my- 
celium will often quickly lead to the desired plants. One or two 
species of the Hymenogastrales are affected by parasites which 
leave masses of golden spores under the leaves. Tlie presence of 
these spores serves as a guide to other species which are frequently 
associated with the host plants. Excavations made by the rodents 
for the different species, together with the many fragments left 
among the leaves, serve as an additional guide. .Sometimes on 
warm, quiet days certain odors may he traced directly to certain 
species. In the end. however, instinct and expf'rience in selecting 
favorable locations serve to secure the many different species, and 
then very often the plants appear in unexpected places where ex- 
perience shows they should not appear. 

Adjacent to San Jose there are ideally wooderl hills of mixed 
oaks both in dense forest and in open scattered groups, and in 
other places not too far away there are fine forests of conifers and 
other trees which give the greatest variety of country and timber 
to work over. This district has been the scene of operations for 
the last six years. And even when one knows the ground thor- 
oughly it is surprising how little of it may he covered on a day of 
good collecting. Frecjnently two or three hours will be- spent in 
working over the ground under a single large oak, and on several 
occasions an entire afternoon has been spent in one place. The 
collector may pass rag^dly from one place to another, as experience 
shows the ground to be barren, hut though a place is barren one 
day, it may within a week or so be producing an abundance of 
fungi. 
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At Guadaloupe Mines there is a spot where the ground is moist 
yet warm, beneath a cluster of live oaks, which every season may 
be depended upon to supply numerous species over a long sea^n. 
As an illustration of succession of fungi that may be found and 
the necessity for a constant going over the same ground, my collec- 
tions for this season will be of value. In November, Hysteran- 
giiim species; January, Gatitiena species ; February, Genea species ; 
March, Tuber species, and April, Tuber species and Hydnoholites 
species. All these were more or less abundant and occurred within 
an area of less than one hundred square feet. In other seasons 
this same spot has yielded many other species. In another location 
where intensive search was made two seasons ago with success the 
same ground was recently gone over with great care and tubers 
collected that are probably the most important yet found in the 
United States. At Saratoga under a single tree that produced a 
number of species two seasons ago there was collected in February 
of this year on a single day nine genera and fourteen species. 

The equipment of the truffle hunter is important. I use a wheel 
on many trips, as the roads are excellent and the stops are very 
frequent in some places. It is easily hidden in the brush when I 
leave the roadways and take to the high hills, and it makes accessi- 
ble places otherwise out of one’s reach. To the wheel is strapped 
a small combination rake and hoc with a four-foot handle. This 
implement is very useful iti climbing, raking and digging and fur- 
nishes good protection in a snake country, as I well know. A 
short-handled hoe useful for work in thick brush, a trowel, knife, 
tweezers, lens, kodak, plenty of newspapers and a large number of 
small pasteboard cartridge boxes obtained at a shooting gallery. 
These small boxes are very useful in handling the many small 
specimens or single individual specimens, while large collections 
are wrapped in the paper. Lunch and thermos bottle complete the 
outfit, and all are packed compactly in the large canvas bags used 
by newsboys. These bags ride comfortably with a large load 
evenly distributed over the shoulders. ^ 

fn the earlier parts of the season the edges of the forests and 
the small groups of trees are usually the best places for operations, 
although frequently the dense forest will yield good specimens. 
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I^te in the season the best places are to be found deep in tlie 
forest, where the ground retains more moisture. When the col- 
lector finds a favorable place for operations the rake comes into 
use and a small area is raked free of leaves and humus. Watch 
must be kept in the leaves for certain species of Hymenogastcr 
and of Melanogaster are to be expected and occur frequently. 
These are dark-colored species and are easily missed, Other 
species will appear entirely exposed on the surface of the earth 
and some will be just beneath the surface and out of sight. Ex- 
cavation may be continued to a depth of a foot, at which dq>th 
most species will cease to be found. Care should be taken at all 
stages, especially near the surface, to avoid injury to specimens, 
but they will often be injured in spite of it, and many of the dark- 
colored species will require very careful search and sifting of the 
soil. The rewards are more often blistered hands and an aching 
back than truffles, but there are also some intensely exciting 
moments. 

Any account of the underground fungi of the state of California 
must of necessity be very incomplete, as a large number of the 
species have not as yet been determined. I1ic large collections 
already listed are being continually added to with additional species 
and variations of the older ones. Tlic variations alone are adding 
many difficulties to the work of final determination. One benefit 
has accrued in the many collections, and that is tlie large number 
of immature specimens which will provide valual)le material for 
life history studies. Where there has heretofore been a very defi- 
nite lack of such material it has seemed at times more readily 
secured than the mature forms. 

Cenea conipacta Hk. originally collected in l\Iarin (.ounty, Cali- 
fornia. Rare. Ascocarps minute, 5-7 mm., reddish lirown, glo- 
bose with oval opening at apex protected by mass of long inter- 
mingled dark-colored hairs which arise in clusters and spread fan- 
like from a series of pyramidal projections arranged at regular 
intervals around the edge of tlie apical openings. Minutely and 
sharply verrucose. Mycelial attachment inconspicuous. Found 
singly and in large numbers in the vicinity of Alma, spring of 
1919. In clay at a depth of over six inches and in light soil among 
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rocks in thick iiiadrone forest at a depth of two inches. Not 
easily detected, owing to the color, which resembles the dead dry 
madrone leaves. Harkness describes the plant as minute, up to 
one centimeter. Dr. Gilkey describes it as 7-10 cm,, which is, I 
think, an error in printing. Very few tubers reach this size. It 
is noticeable that the hairs jnotecting the apical opening to the 
simple cavity disappear as the plant matures and the opening is 
enlarged. The 'same arrangement is seen in another Ccnca re- 
cently collected. 

(icuca arenaria Ilk. described from a single collection made by 
Harkness. Collected subsequently bv Prof. Gardner in the vicinity 
of Berkeley and appearing occasionally among other species in the 
collections made in the Santa Cruz Mountains. Not abundant, but 
widely scattered. Habitat favored is the moist clay soil well under 
large live oaks, plants appearing singly and among other species on 
the surface of the soil, but well covered with leaves, Ascocarps 
light f)rown, ver}' irregularly folded, sharply verrncose; cavities 
are very complex owing to the folding of the tissue. Plants attain 
a size of 2-3 cm. in favorable seasons. Very difficult to see in the 
ground, as the color often blends with the debris on the surface 
where it appears. Care is necessary in collecting to avoid damage 
to specimens growing close to the surface of the soil. A faint 
brown mycelium is evident around the base of the plant, but is 
very much localized. 

Gcnca Horknessii is widely distributed and very' common early 
in the season. Ascocarps small, black and more or less simple and 
globose to occasional specimens \'ery complexly folded. Sharply 
verrncose to the touch, appearing in groups on the surface of the 
soil well under leaves, under all kinds of shrubs, abundant in old 
trails and roads overgrown with Buccliaris sp. Plants are often 
missed or damaged unless care is taken to avoid the soil surface 
with the excavating implement. It has been found here on the 
surface of the ground without leafy covering, on the edge of a 
hard-beaten road under niadrones. .Also found in leafy humus 
under Arctosiaphylos sp. 

This species has a very distinguishing feature in its earlier stages 
in the presence of a white floccose mycelial covering, enveloping 
the entire plant, and wuth hyphal threads penetrating the chambers. 
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It is not to be seen in old specimens ancPvery ([iiickly disappears 
after the plants are taken from the ground. W'iiether this is a 
parasite is yet to be determined, hut the mycelium of the sj)ecies 
is scant and dark colored. I find, however, nearly all plants liave 
this covering, while it is not to be seen in other species so far 
collected. 

Genea Gaydncrii appears rarely among the specimens of G'. 
Harknessii, but nstially somewhat later in the season. It is so 
close in resemblance to the former species that it is difficult to 
determine offhand. It is black, ^■en'ucose and more conii)lexly 
folded. It appears on the surface of the ground, but well covered 
with leaves and in places similar to the preceding form. 

Genea cerebrifonnis is collected over wide areas throughout a 
very long season. It appears in all kinds of soil, but more abun- 
dantly in clay soil under oaks. ( )\ er one hundred have been col- 
lected in the month of January in wet clay soil and in the same 
ground again in April. Plants are minute, usually under one 
centimeter, but some of nearl\’ 2.5 cm. have Ijeen reciaitly found. 
The plants are white, rarely simple and glol)Ose, l)nt more often a 
formless mass of complex chambers. L stially foniid below the 
surface to a depth of one to three inches, l)Ut are rather con- 
spicuous in spite of the very small si/.e. Recent s])ecimcns were 
found to have a very strong odor and to depart radically in size 
from the description. 

Hydnotrya cUipsospora is described from a single collection 
made in 1909 at Pacidc Urove by Prof. X. P. (iardner. It was 
again reported in iMarch. 1917, when several plants appeared in 
collections made here. From these the original descriptions were 
verified. The type of this species is very small, but subsequent 
collections over four seasons have proven that the type is not rep- 
resentative of the size of the species. It appears in all localities 
under numerous trees and in various ways. The fresh plants are 
a very delicate purple color with a delicate “ ])eacli bloom on the 
surface. This color very rapidly fades and in t^vo or three days 
is gone, the plants becoming a dull l)rown. It is frequently found 
in soft, moist earth at a depth of several inches, hut the plants are 
small. They are often very complexly folded, with very large 
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empty cavities. The feh is very much like certain forms of 
Peziza. At Alma under pines there were collected a dozen plants 
in the month of ]\Iarch in very wet ground. These plants were 
all partly exposed at the surface of the ground and without any 
leafy covering. The plants in this collection were all over five 
centimeters in size and one measured nine centimeters in its largest 
diameter. At Saratoga the species was found under a great depth 
of humus and again proved to be of very large size, y cm., and 
still later in the season it was found at Guadaloupe Mines in open 
rocky ground under oaks. While numerous smaller plants fully 
matured have been found, these large plants seem to be very com- 
mon, in so far as this rather rare species may be called common. 
I think, from my experience, that the plant is widely distributed 
and abundant in moist years and is rare only for lack of those to 
collect it. This is large enough and abundant enough to be of 
value for food purposes, although it is not aromatic. 

Tuber calif ornicum is widely distributed and in some seasons 
very abundant, especially under oaks in moist clay soil. It is to 
be found on the surface of the soil or just below the surface. 
Many specimens are to be had by raking over the leaves of solitary 
oaks or on the edges of oak forests. Frequently the species attains 
a size of four or five centimeters, which is rather larger than 
described. It is white and ^■cry conspicuous, globose or roughly 
lobed, frer{uciitly irregular in shape and is sometimes deeply 
cracked in developing. The gleba is at first white, but later ap- 
pears to be brown. This effect is seen as the spores arrive at 
maturity, when it appears to be filled with tiny grains of pepper. 
Its maturity is detected without the aid of a lens. Althotigh this 
species is edible, it is a trifle astringent to the taste. Aside from 
this it has tio particular flavor. One of the difficulties in collecting 
this plant for food is the fact that small slugs attack it in its early 
stages and riddle the gleha, leaving in the end only the peridium 
as an empty shell. Nematodes and larvae of a tiny black fly also 
infest the plants once they are opened by tlfe slugs. At Alma 
I have found dozens of the small immature plants in very wet soil 
early in the season, but later, when they should have reached 
maturity, not one plant could be seen. Spore dispersal is secured 
by means of the slugs. 
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Tuber candidum is the most commonly collected and widely dis- 
tributed truffle in this State. It is particularly abundant in some 
seasons in wet clay soil at the Guadaloupe Mines, generally under 
the live oaks, but frequently under other trees. It appears late in 
the winter and continues into the late spring or early summer. 
April and May seem to produce the greatest amount of mature 
plants. In places where it is collected in abundance one year it 
seems to be three or four seasons before it occurs in any* large 
amounts again. The ascocarps are very smooth, pale brown or 
with a slightly pinkish color, or sometimes, when young, of a dark 
gray. It is variable as to color and shape. Generally globose or 
with two or three large lobes, it is sometimes found with deep 
furrows traversing the surface; occasionally it is cracked to a 
depth of several millimeters, d'hc peridium is thick, the gleha is 
at first white, turning to a pale purple color and finally a rich 
brown, with a tinge of yellow as it reaches maturity, and the 
yellow spores fill the tissue. The asci may be seen for a long time 
during the development of the ascocarp, but the spores are slow to 
mature. In the middle of March I examined a certain piece of 
ground and found it barren. Two weeks later I collected a pint 
of mature specimens in it, and repeated two weeks later with some 
very large specimens. At the next visit, two weeks later, nothing 
was to be seen but a few empty peridia left by the slugs. 

Plants are rarely on the surface of the soil, but are just beneath 
and down to a depth of several inches, and are easily raked up, 
but care must be used to avoid damaging them or missing them 
altogether if they arc not abundant. Usually they are rather con- 
spicuous if reddish brown, l:)ut if very pale or dull gray they are 
hard to find. Frequently single plants appear over wide areas, 
but generally they are in considerable numbers in a small area. 
They frequently are found in chisters of three or four plants, 
appearing to arise directly from the spores without any great 
mycelial growth. 

The mycelial growth seems to be very scant and the plants show 
no basal point of attachment. Many specimens show where loose, 
fine hyphae traverse the surface of the ascocarp. but these disap- 
pear when the plants are removed from the ground. The dis- 
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persion of the spore is secured hy the slugs that infest the plants 
and also by the rodents that sometimes use them for food. The 
plants have no odor, but are rather nutty of flavor and are abun- 
dant enough to be useful for food. Specimens this year have 
measured over three centimeters, which is larger than described 
for the species. 

It has been found abundantly in one vineyard near the Guada- 
loupe Mines, and at Alma I found some fine large plants among 
the grass roots in a pasture adjacent to live oaks, 

Tiihcr Ugnanuni, or what has passed for that species, as col- 
lected in this district is perhaps the most interesting form so far 
collected. Described originally as Tcrfcci apsis lignaria by Dr. 
Harkness, the collector, it has been recently placed in the genus 
Tiibcr by Dr. Gilkey on a very careful study of the original collec- 
tion. In its general appearance it is very close to T. cimdidiim. 
The plants found here differ somewhat from the description of 
the type, altliough they have the typical spores with the recurved 
spines. During the past season it has proven more abundant than 
T. candid uui and is to be found over a wide area and over a long 
season. 

Considering its previous appearance in but one collection its 
occurrence here is of exceptional interest. In the spring of 1917 
a small dark brown tuber, always immature, appeared in collections 
made all through this district. Plants occurred in all kinds of 
ground and under many trees, but generally in association with the 
oaks. Plants are uniformly a dark brown with areas of a lighter 
color where the venae externae open to the surface. The plants 
appeared in abundance on the warm upper slopes of (he hills, 
where the growth is more open and tlie soil moist and light. 
Plants are found close to the surface, but usually down to a depth 
of three or four inches. 

A long drought occurred and tubers of all kinds were very 
scarce until the winter of 1918-19. This drought was broken by 
a prolonged storm early in September of 1918. Over twelve 
inches of rain fell in three days at the Guadaloupe Mines. Fol- 
lowing this rain there came a warm, humid spell lasting over 
a month, which was ideal for the growth of fungi. On the 
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27th of September, m an old road well covered with leaves, I col- 
lected about a dozen small brown tubers fully matured and grow- 
ing closely together on the surface of the ground. These were 
typical spet:imens of Tuber lignarhm on the appearance of the 
spores. The same conditions repeated to some extent in Novem- 
ber, 1920, and mature tubers were again collected in the same place. 
These tubers had fully matured since the rains ceased on the T2th 
of the month. 

In February of the present year the same brown tubers began to 
appear under the oaks, and in ]\Iarch they were to he found every- 
where on the warm upper hillsides, and in April they readied the 
greatest abundance and maturity. Many of these plants reached 
a size well over 2 cm. They are ^•ery rough in appearance, geii' 
erally globose or very much lol)ed, occasionally flattened with tlie 
venae externae converging at the apex. The peridium appears to 
be rough without being verrucose. ; the tissue of the glcba is at first 
white, then becoming a faint purple, and finally browm as the 
mature spores appear all through the tissue. It is very much like 
T. candidmn in taste and is without odor. There is very little sign 
of any mycelium and no point of attachment visible. Plants ex- 
amined in the ground show^ only a few fine threads traversing the 
surface of the plant Frequent clusters of four plants are fouml 
together, apparently arising from spores in the same ascus. In 
cases like this there is a development of one plant at the expense 
of the others, it seemingly absorbing its food from the surrounding 
moist ground, so that one will hardly grow at all, the next but 
little, the third less than average, while the one may be considerably 
above the average. 

Geopora Harknessii occurs regularly in the winter and early 
spring in some abundance usually under the pines all through the 
mountains. I have found it rarely under the oaks. Globose or 
irregular in sliape, roughly folded tissue, with a very dark brown 
tomentose peridium and reaching a size of 4'“5 centimeters if con- 
ditions are favorable. The plants are not easily seen under the 
wet leaves owing to the color. Frequently found on the surface 
of the ground, Irut w'ell covered with the pine needles, but very 
often is to he collected in clay soil fully exposed at the surface. 
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Hydnott,..^..... Setchdlii is one of the rarest forms found. It 
was described from one of the Harkness collections and not re- 
ported again until found with other rare forms at Guaclaloii]>e. 
The plants are small and of a clay color with a white gleba. 
Found in wet clay soil at a depth of three inches. Material col- 
lected here was sufficient to verify all details of the descriptions 
wdiich were made from long -preserved material. There have been 
some additional collections and one that would indicate that the 
species attains a sixe of over three centimeters. 

D clast via rosea has been collected twice, once in an earthy pocket 
among rock ledges under laurel and once this last season under 
pines. It is a small inconspicuous plant tinged with red and re- 
sembles very much one of the small rosy-colored Hymenogasters. 
It is, in spite of its color, a very rare and difficult plant to collect. 
The last collection was made in a ])ed of purple mycelium which 
w^as producing a large amount of a species of Elaphomyccs.- ’Po 
he expected under all kinds of trees. 

IlydnoboUtcs calif orniens occurs in abundance apparently under 
all kinds of trees and begins to develop very early in the winter 
and remains up till the first of June. Very slow in maturing and 
quickly riddled Ijy the slugs. It appears in a vein of coarse white 
myeeliutn, to which it is attached l)y a long, tliiek rhizomorph, 
wffiich breaks aw^ay very easily. The point of the attachment is 
easily seen, however. It is a dirty white, coin]>aclly developed 
globose or irregular ascocarp witliout a thick protecting pcridiiim 
as in the various species of Tuber. . The venae externae open in 
numerous places to the surface and are ^'ery conspicuous in the 
young plants. It becomes dry and gristly in age, turning to a 
light brown color. 

Several large plants collected late in the season possessed a very 
strong musty odor without being in any way decayed. These w^re 
found in a bed of mycelium about two inches below the surface 
of the soil under oaks. As the plants matured they pushed farther 
toward the surface and finally were severed from the mycelium 
altogether as they reached the surface of the soil, where they w^ere 
covered very slightly with dry leaves, 

Pscudobalsainia magtiata occurs early iti the season in wet clay 
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soil under oaks and pines, usually at a depth of one or two inches, 
in close association with a conspicuous mycelium, and usually with 
a large number of plants in close relation, although not seen in 
clusters. Although the plants are. as a rule, less than two centi- 
meters in size, they are conspicuous in color and easily seen. 
Plants more or less glohose or flattened at the apex where the 
venae externae converge. The peridium is sharply verrucose, 
somewhat variable in color, glelia white with large asci and spores 
easily identified. Some plants collected in May and June of this 
year appear to be this species, but were larger and of a very bright 
orange color. 

A variety of this species, var. jj/V/ra, has been collected rarely 
and is little known. What has appeared to be this form appears 
scattered and solitary on the surfaces of the ground’ under laurels. 
A recent collection of what appeared to be this species, however, 
gives asci and spores of a very distinct nature and is probably a 
distinct species, although the general shape is typical of the species. 

PacJiyphlocus citriyiius is not at all well known and the collec- 
tions are all referred with some doubt. It has ap[)eaiTd twice dur- 
ing the last season in ground that has been searched for the last 
six years. Just under the surface of the soil under oaks and 
Heicroincles sp. The surface of the plant is covered with minute 
warts, is of a dark red color, with several folds near the base, a 
definite mycelial attachment. Plants are glol)ose and with a very 
deep opening at the center of the apex where the venae externae 
converge. The tissue of these plants was blood red. 

Blaphontvces varicgafus is found at various points pretty well 
buried in the loose soil. Tt a])])ears in a conspicuous bed of yellow 
mycelium and is at maturity a large yellow [Taut very conspicuous 
in appearance. It is found from January to June following the 
moisture zones down the hillsides in dense forests. It develops 
from two to ten inches deep in the soil and reaches a size of 3“4 
centimeters, and is glohose, roughly warted, with large cells filled 
with a colorless tissue making up the gleba. Ihe asci dissolve at 
a very young stage. In maturity the gleba becomes a iwwdery 
dark mass of spores resembling a form of Sclcyoderuui. 

Endogone macrocarpa occurs in many places as isolated plants, 
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but occasionally a considerable number will be found several inches 
deep in the soil under an oak. The plants are dirty white or 
tinged with a faint rosy color at first, globose, 1-2 cm. in size, and 
when cut open have the appearance of being filled with grains of 
sand. In one place I have watched for three seasons for a recur- 
rence of hypogaei under an oak where this form was found in 
considerable abundance in March, but nothing of any kind has 
, been found that would throw light upon the future development 
of this species. 

Department ok Botany, 

University op California, 

Berkeley, California. 



THE HETEROECISM OF PUCCINIA MONTA- 
NENSIS, P. KOELERIAE, AND 
P. APOCRYPTA^ 


E. B. Maixs 

(With Text Figures 1-4) 

Puccinia montancnsis Ellis, P. Koclcviac Arth., and P. aj^ocrypta 
Ellis & Tracy belong to the group of grass rusts having long- 
covered telia to which P. triticina Erikss. and P. sccalina Grove 
(P. dispcrsa Erikss.) l.)e]ong. In connection with the investigation 
of the last-named rusts, which is being conducted by this laboratory 
in cooperation with the Office of Cereal Investigations of the U. S. 
Department of Agriculture, some attention has lieen given to a 
study of the related rusts of this group as a part of the general 
rust investigations of the laboratory, for the help which such a 
study will afford in the solution of cereal rust problems. In con- 
nection with this work considerable taxonomic study of the mate- 
rial in the Arthur herbarium has been necessary, which has re- 
sulted in a partial realignment of the rusts involved and has formed 
the basis for the treatment of these as finally puldished in the 
North American Flora.' 

P X? C C' 1 M A M O X T A X E X S 1 S 

Of the three rusts Puccinia niontancnsis is perhaps the most dis- 
tinctive. It was described by Ellis'’’ from a collection upon PAynius 

1 Contri-tnition from the Botanical Department of the Purdue University 
Agricultural Experiment Station. This work is in part a result of the studies 
being conducted cooperatively between that Department and the Office of Ce- 
real Investigation, Bureau of Plant Industr>G U. S. Department of Agriculture. 

Read before the Mycological Section of the Botanical Society of America 
at Chicago, III., on Dec. 29, 1920. 

2 Arthi*r, J. C., & Fromme. F. D. Dicaeoma on Poaceae. Xorth Ameri- 
can Flora 7: 325 j 330 and 332. 1920. 

3 Ellis, J. B. Descriptions of Some New Species of Fungi. Journ. Mycol. 

i; 274. 1893. 
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coridcnsatus made by Rev. F. D. Kelsey at Helena, Montana, July, 
1891. An examination of the type (Ellis & Ev., N. Am. Fungi 
2892) shows that this rust is to be distinguished from the other 
grass rusts having long-covered telia by the arrangement of the 
uredinia and telia in lines, by the broad teliospores and the abun- 
dant thin-walled paraphyses bordering the uredinia (fig. l). In 



Frc. I. Teliospores, iirediniospore and uredinial parapliysis from the type 
specimen of P. montauensis (x 400). 


1915 Arthur* sowed aeciospores from Hydro phyllum capitatum, 
obtaining uredinia and telia upon Agropyron tcncnim and uredinia 
upon Elymus znrginicus. This material was determined as Puc- 
cinia montonensis, and on this basis the Hydrophyllaceous and 
Boraginaceotis aecia of the United States have been considered as 
belonging to this species. 

Aecial Relationship of Puccinia montanensis 

Tn the spring of 1919 two collections of Puccinia montanensis, 
one upon Elymus canadensis and the other upon Agropyron sp., 
made by If. S. Jackson at Boulder, Colo., Nov. 12, 1918, were 
found to be viable. (!)n the assumption that they sliould produce 
aecia upon Boraginaceotis or Hydrophyllaceous species, these col- 
lections were sown on Myosotis palustris, Phacclia Purshii, Nyc- 
iclca Nyctclca, and Hydrophyllum sp. without obtaining infection. 
Later in the same summer Mr. E. Bethel sent collections of a rust 
on Agropyron iencnim, Agropyron Smifhii and Ilordetm jubafim 
which he had collected with Dr. G. H. Coons at Mancos, Colo. 
Accompanying this material was a collection of aecia on Berberis 
Fcndleri, which he stated was so closely associated with the grass 
rust as to suggest relatjonship. Such an association did not neces- 
* Arthur, J. C. Cultures of Uredineae in 1915. Mycologia 8 : 137-139- 


1915- 
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sarily mean a connection between the two forms, as the grass rust 
may have come from accia upon a plant wMiicli had died down and 
disappeared earlier in the season. Mr. Bethel remarked that the 
situation was made the more difficult to explain l)y tlie absence of 
Koclcria cristata, the grass host supposedly connected with the 
Bcrfjcris aecia. On this account, and because of the insistence of 
Dr. Coons that there must be some connection between the aecia 
upon Berheris Fcndlcri and the associated grass rust, be sent the 
material for culture and study. An examination of the materia! 
showed that the rust on Berbens Pcudleri was Fcndlcri 

Traev & Earle, and that on the grasses was Fiiccinia monlancnsis. 
As such a connection would add an entirely new aecial host in a 
genus rather far removed from Hydrophyllnni, it became impor- 
tant to establish or disprove this by cultures. The aeciospores, 
proving viable, were sown and produced infection upon Ilordcnm 
jiibatum and Hystrix Hyslrix. In the meantime Mr. Bethel made 
a sowdng in his garden at Denver, ( olo., from a part of the same 
collection of aecia and obtained infection upon Jgropyron icncrum. 
Mr. Bethel w^as kind enough to send some of this material to me 
for study. 

Further evidence of this connection \vas obtained from cultures 
made in the spring of 1920. Four collections gave infection upon 
Berberis FcmHcri. Of these, three were from Mancos, Colo., on 
ylgropxron tenernm. A. SmitJni Agropyron sp., rusted grasses 
associated with the Berberis FemUrri used in the aecial culture 
menlioned al)Ove. The fourth culture was from telia oldained by 
Mr. Bethel at Denver l:>y sowing the above aecial material on 
Agropxron tenenim. Ten other collections, eight from Colorado 
and two from Indiana, were sown on Berbens Fcndlcri without 
infection. In most of these cases the teliospores germinated 
weakly, and this may account, in part at least, for the negative 

results. . 1 r 

A careful comparison was made of the malenal obtained from 

the above cultures with the type of F. montanensis. It was found 
that all the material, shown by these cultures to he connected with 
aecia on Berberis Fmdleri, agreed closely with the type of P. won- 
tanensis. The uredinia are cinnamon-brown and are provided 
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with an abundance of thin-walled, peripheral paraphyses (fig, 2), 
giving the sori a fringed appearance under the binocular. The 



Fig. 2. Urcdiniospore, urecliiiial paraphyses and teliospore's of P. vion- 
taneusis obtained from culture of Aecidimn Fendleri on Hysirix Hystrix (X 
400). 


nrediniospores are J9-26 by 21-34 /x and have brown walls and 
8-10 scattered germ pores. The teliospores are broad, 18-34 by 
35-64 /X (fig. 2), and have rather thick walls. 

On the other hand, a comparison ot the above material with that 
resulting from the cultures with Hydrophylluni aecia mentioned 
abote ( Vrthiir I. r, 4) showed points of marked difFcrence. The 
uredinia and telia connected with the Hydrophylhim aecia are scat- 
tered or loosely grouped, Tlie uredinia are yellow and without 
paraphyses. The urcdiniosporcs are T3-21 by T9-25 /a and have 
pale yellow or colorless walls with 6-8 scattered germ pores. The 
teliospores are narrow, 13-23 by 32-48 with thin walls except 
for the apical thickening (fig. 3). On the basis of the above ciil- 



Fig. 3. l.-rediniospores and teliospores of F. at'oerypta on Elymus vir- 
gmicus obtained by culture with aeciosporcs from Hydrophylluni capitatum 
(X 400)- 


tures, therefore, Berberis Fendleri must be considered as the only 
proven aecial host of this rust. That other aecia! hosts exist is a 
possibility. The geographic distribution of P. montanensis, as 
indicated by specimens in the herbarium, is British Columbia, Wis- 
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consin, Indiana, southward to New Mexico aud southern Cali- 
fornia, while Bcrberis Fcndleri is limited in its distribution to the 
mountains of Colorado and New Mexico. Such a <lifferencc in 
distribution, however, would be explained if this rust is not .de- 
pendent upon its aecial stage, but is able to overwinter in the 
uredinial stage. Mr. Bethel has made observations in Colorado 
which indicate that such an overwintering may occur there. It is 
probable, however, that part of the negative resiilts obtained by 
culturing F. vionfoupusis on Bcrberis FendJeri can be explained 
only by the presence of races in this rust going to different aecial 
hosts. From present information it is impossible to foretell what 
these hosts may he. They may lie other species of Bcrberis or 
Maho}ua or possibly species of some closcl}' allied family. For 
the present the most that can be said is that Puccinia memtanensis, 
in part at least, has Bcrberis Frudlcri as its aecial host. 

Aecia of Puccinia montanexsis 

A study to determine the identity of the aecia on IB^rbrris Bend- 
kri obtained from the above-described cultures residtcd in finding 
that thev agree with the tvpe ct Acc/d/T//! Baidlcri 1 racy &: Parle. 
This type also was collected at Mancos, Colo., and Mr. PAUhel 
assures me it was collected at the same place where the material 
used in the above cultures was obtained, d he culture material 
and the type agree in having aeciospores 18-23 by 20-30 //. As 
aecia on Bcrberis Fcndleri and the closely related Muhonia Pqui- 
folinm have been considered as belonging to Puccinia Koeferwe 
Arth., it became nece.st^ary to make a study of the latter rust in 
comparison with P. iuon(ancnsis, 

Puccinia Koeleriak 

Puccinia Koelcriae Arth.' (p. 247) was based on material result- 
ing from cultures in which aecia were produced upon Mahonia 
Aquifolium (Pursh.) Nutt, from teliospores on Kocicria crisfafa. 
An examination of the type* of this species which was collected liy 
E. Bethel at Ouray. Colo., .\ug. 23, 1907, shows that it has scat- 

s Arthur, J, C. Cultures of Credineae in'iyoS, Mycoloi^ia i: 225-^56- 
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terecl uredinia and tclia, urcdinia with thick-walled (1.5-3 /^)- 
peripheral paraphyses (fig. 4), and narrow teliospores, T5-21 by 
45-55 /A. In these characters of the urcdinia and telia, therefore, 
Pu/:cinia Kocleriae shows a number of important differences from 



Fig. 4, Teliospores. urt“dinio£porc and iiredinial paraphyses from the 
type specimen of P. Kaeleriae (X 400). 


P. montanensis and must be considered as a distinct species, while 
showing relationship in that both possess aljundant paraphyses and 
urediniospores with brown, thick walls and 8-10 scattered pores. 

PUCCINIA APOCRVPTA 

A study was made of the rust used by Arthur (I. c, 4) in the 
cultures of the Hydrophylliim aecia mentioned above, in order to 
establish its identity. As the result of this study it was decided 
that the rust in question probably was Pucclnia apocrypta Ellis & 
Tracy. This rust was described by Ellis & Tracy^’ from material col- 
lected by Tracy at Canon City, Colo., Aug,, 1887, on ‘"AspreUa Bys~ 
trixP which host determination Arthur' (p. 138) has shown prob- 
ably was an error for Sitanion clynwidcs. An examination of this 
material shows that Pucemia apocrypta is very distinct from both 
P. montanonsis and P. Kocleriae, being distinguished by its smaller, 
paler urediniospores having fewer germ pores and by the absence 
of paraphyses in the uredinium. Still further cultural evidence of 
the aecial relationship of this rust was obtained when, in June, 

6 Elli-s, J. B., and Tracy, S. M, A Few New Fungi. Journ. Mycol. 6: 
76-77, 1890. 

"Arthur, J, C. Cultures of Uredineae iti r9i5. Mycologia 8: 125-J41. 
1916. 
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1919, Mr, G. R. Hoerner sent a collection of aecia on Hydro- 
phyllmn obtained at Corvallis, Oregon. Aeciosporcs from this 
collection were so^vn, obtaining infection upon Elymus vinjinEns, 
with a slight development on Ulynius canadensis and Triticnni 
aestknmij both of the latter, however, proving not to be congenial 
hosts. A study of the FJymus vircjinicus material showed that it 
agreed with the other material of P. apocrypta. 

Discussion 

The foregoing work, while ])y no tieans settling the complete 
aecial relationships of these rusts, has resulted in a realignment of 
them, which, it is felt, is more in keeping with their morpliolngy. 
Piiccinia mnntancnsis, so long as it was considered as having its 
aecia on HydrophyUmn, invited comparison with such species as 
Puccinia broniina Erikss. on Proinns and P, sccalina Grove [P. 
dispersa) on rye, both of which have their aecia on the closely 
allied family. Boraginaceae. From both of these species P. anni- 
tanensis is distinguished, among other characters, by possessing 
abundant paraphyses in the uvedinium, tliese being practically lack- 
ing in both P. broniina and P. sccalina. Puccinia uionfancnsts 
with aecia on Berheris, however, invites comparison with other 
species of rust with long-covered telia having aecia on species of 
the Berberidaceae. Such species are Puccinia Kocicriae in North 
America with aecia on Malionia Aquifoliuui and Puccinia Arrhcna- 
thcri in Europe with aecia on Berhens ruhiaris. Both the latter 
rusts agree with Pzmcnim niontancnsis in possessing abundant paia- 
physes in the uredinium, In Puccinia apocrypta. on the other 
hand, having Hydyophylluin for its aecial host, we have a rust 
which with its lack of paraphyses. at least, agrees with P . broniina 
and F.* sccalina. It is true that P. apocrypta differs from both of 
the latter in its smaller urediniospores with lighter colored walls, 
but similar differences can be found in the grass rusts among those 
having species of Raniinculaceae for their aecial hosts. 

It is difficult, of course, to say what other species may serve as 
aecial hosts for the above rusts besides those shown l)y culture. It 
would appear that Puccinia niontancnsis consists of several races, 
one of which goes to Berberis fcmilcri It is not possible at the 
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present time to say what the aecial hosts of the other race or races 
may be, but they are likely to be some other species of the Ber- 
beridaceae or some closely allied family. Puccinia apocrypta pre- 
sents a somewhat similar situation. As this rust, however, has 
been cultured only by sowin;? aeciospores from Hydrophyllum on 
grass hosts, no cultures having been successfully made by sowing 
tcliospores upon a series of Hydrophyllaceous and Boraginaceous 
species, the aecial host range for this species can not be given with 
certainty. It is probable, however, that besides Hydrophyllum 
capitafum, which has been^hown by culture to be an aecial host, 
other species of Hydrophyllum and species of Phacclia and .Vyc- 
tclea will be found to belong here, possibly connected with different 
races. Wlietber the Boraginaceous aecia of this country also be- 
long here can only be settled definitely by cultures. It seems prob- 
able, however, that a part of these aecia will be found to be con- 
nected with rusts identical with or very similar to Puccinia broinina 
and Puccinia secalina, and presumably will be found to have their 
connections with Bromiis and Afjropyron rusts. Puccinia Koc- 
Icriac offers but little information as to its ho^t range, as its aecial 
connection is founded on only one culture to Mahonia Aquifolintn, 
and it is likely that other Berberidaceous species will be found to 
serve as hosts. A thorough understanding of these. species can be 
reached only tlirough the gradual accuniulation of field evidence of 
a.ssociations such as those obtained by Mr. Bethel and Dr. Coons 
and by cultures to determine both grass and aecial hosts of such 
rusts. The presence or absence of races and their limitations 
within the .species and the limitations and relations of the species 
to each other can be determined only by such methods. 

To Prof. H. S. Jackson the writer is indebted for helpful ^sug- 
gestions from his knowledge of western rusts. Dr. J. C. Arthur 
especially has given many helpful suggestions, drawn from his 
large acquaintanceship and work with this group. The writer also 
is indebted to Mr, E. Bethel and Dr, G. H. Coons for their dis- 
criminating field observations and for material. 

Dep.^rtsiext OE ]^OT.\Ny, 

Agricvi.tcr-al Experiment Station, 

Lafayette, T.ndian.^. 



NEW JAPANESE FUNGI 


NOTES AND TRANSLATIONS— X 


Tyozaburo Tanaka 

IIypodermopsis Tiieae K. Ilara sp. nov. in Chagyokai (Tea 

Journal) 14^: 13-14- T. 8, vii. Juljf. 191Q. (Japanese.) 

Caulicoloiis, spots orbicular or irregular, large. light reddish 
brown ; perithecia superficial, scattered or gregarious, flat, orbicu- 
lar, elliptical or oblong, simply elongated or slightly curved, black 
or lacquer-black, later lacerate from the middle giving a somewhat 
hoary appearance, usually veiled with epidermal tissue of the host. 
400-700 broad, 130-150 (i high, length irregular, wall Irlack. 
parenchymatous, 4(^50 /a thick ; asci clavate, oblong-ovoid or short- 
cylindrical, rounded at the apex, pedicellate at the base, 50-66 \ 
20-23 /A, paraphysate, octosporous ; paraphyses filiform, not forkedi, 
equal to or slightly longer than the asci, 1-1.5 /ia across; ascospores 
oblong-ovoid, oblong or pyriform, both ends hoTinded, multi- 
micleate, 4--6-septate, hyaline, 18-23 x 6-7.5 P- 

Parasitic on the trunks and branches of Thca sinensis. 

Type localities; Shidzuoka-ken Hamana-gun Hikuma-mura, 
Nov. 12, 1918 (K, Kara) ; Shidzuoka-ken Abe-gun Chiyoda-mura, 
Dec. 6, 1918. (K. Ilara.) 

Spots occur on the woody part of the tea-plant as light reddish- 
brown, round or irregular patches at least 5 cm. m diameter. Such 
spots increase their size in carious directions, often running to- 
gether in large irregular patches entirely surrounding the branches. 
Black perithecial bodies appear on the diseased spots as scattered 
or crowded minute dots of 0.5 mm. to i.o mm, across.. The in- 
fected branches die out in a shoit time. 

The Japanese name of the disease: Chaju no Kasshoku Azabyo. 

(Brown spot of the tea-plant.) 

Illustrations: One halt-tone plate showing the diseased sixit. 
cross-section of a perithecium, asci (with a paraphysis) and asco- 
.snores. (Figs, i, 5 ? 
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Stagnospora Theae K. Hara sp. nov. in Chagyokai (Tea Jour- 
nal) 14': 14-15. T. 8, vii, July, 1919. (Japanese.) 

Pycniclia scattered, globose or depressed-globose, 100-150 (i in 
diam., wall parenchymatous, composed of dark brown polygonal 
cells 4-8 fi in diam. ; ostiola even or warty, opening round, 
15-20 /A across; pycnospores elongate-cylindrical or sub-clavate, 
both ends rounded, 6-n -septate, hyaline, 18-35 ^ 4~5 pedicels 
of pycnospores short, arising from the base of pjcnidial chamber, 
4^ X 2-3.5 Ai' 

Saprophytic on the trunks of Thca sinensis. 

Type locality: Shidzuoka-ken Iwara-gun Ejiri-cho, Nov. 24, 
1918, (K. Hara.) 

Illustrations : One half-tone plate showing diseased spots, section 
of a pycnidium, pycnospores and pedicels (Figs. 13-16), 

Leptosphaeria Hottai K, Tiara sp. nov. in Chagyokai (Tea 
Journal) 14'': 14-15. T. 8, ix, Sept., 1919. (Japanese.) 
Leplosphacria Hottai K. Kara riom. submid. in Byochu-gai 
Zasshi (Journal Plant Prot.) 6C 37. T. 8, iv, April, 1918. 
(Japanese.) 

Spots orbicular or irregular, large, brown, with greasy luster, • 
later darker with minutely crowded dots of perithccia; pcrithecia 
superficial, nearly always covered by epidermis, globose or de- 
pressed-globose, 350-500 fi in diameter, wall carbonaceous, black, 
thick, especially .so at tlie place touching the liost epidermis so as to 
show more or less clipeus-form. ostiolate at the apex ; opening of 
ostiola round, 30-45 fi across; asci clavatc or cyhndric, apex 
round, base short pedicellate, 60-70 x 8-10 fn, paraphysate,. octo- 
sporous; paraphvses filiform, considerably longer than the asci, 
usually simple, hyaline, 1-1.5 fjt. across ; ascospores biseriate or 
obliquely tri-seriate, ellipsoid, oblong-ovoid or fusoid, at first uni- 
cellular and 4-micleate, later 3-scptate with one-sided middle 
septum, constricted, flavescent, r2-i8 x 4 . 5 - 5 -5 
Parasitic on the trunks of Thca sinensis. 

Type localities: Ejiri, Hiknma, ^litsuke and Takabe in Sbi- 
dzuoka Prefecture. 

The shape and size of the ascospores resemble Leptosphaeria 
Conioihyrium forma Theae, but the shape of the perithecia differ 
greatly from this species, so a different name is given, 

Japanese name: Kuroazahyo (black spot disease). 
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This disease was at first discovered by Masazo Hotta at Arataina 
district, Inasa-gun, Shidzuoka-ken, and reported in the Annual Re- 
port of Shidzuoka-ken Agricultural Experiment Station (for the 
fiscal year T. 5, 1916), Hara in the Byochu-gai Zasshi states that 
the disease is serious in the vicinity of Hamamatsu and also occurs 
in the Mie Prefecture. 

Illustration: One half-tone text figure showing asci, paraphyses 
and ascospores. (Fig. 6.) 

SiLLiA Theae K. Hara sp. nov. in (Tagyokai (Tea Journal) 
"14'’: 15-16. T. 80 x, Sept., T919. (Japanese.) 

Stromata scattered or gregarious, at first immersed, later erum- 
pent, pillow-shaped or wart-like, sometimes confluent, afterwards 
with rounded margin adhering to substratum, 0.8^ 5 mm. in (Ham., 
surface orange-yellow or dirt\'-yellow, rugose with black perithecia! 
spots, inside orange-yellow, somewhat membraUaceoiis in structure, 
with imbedded perithecia; perithecia globose or ovoid, dark -col- 
ored, 300-350 X 180-300 jx, wall carbonaceous or parencbvmatous. 
dark-colored; ostiola terminal, forming wart-like protrusions on 
the surface of stroma, opening one, round, Sc^ioo /a acToss; asci 
cylindrical or clavate. apex rounded or somewhat mamelon-shaped, 
base tapering to ])edicel, 1 50-1 70 x 20-25 paraphysate, octo- 
sporous; paraphyses filiform, forked, longer than or equal to the 
asci, T-1.5 fi across; ascospores hiseriate or irregularly tn-scnate, 
fusoid, cylindrical or clavate, ’rounded at both ends, straight, bent 
or curved, or more or less lunate, with numerous liisenate oil 
globules, giving the appearance of a se])tum. (>-ti - septate, con- 
stricted or straight, hyaline. 35-44 ^ 8-9 germinating at l)Oth 
ends. 

Parasitic on trunks and branches of Tlica sinensis. 

Type locality: Shidzuoka-ken Hamana-gim Hikuma-mura, No- 
vember it, 1918. (K. Hara.) 

The affected area first appears on one side of liranchcs or frtin -s 
as a siJot of dark pink or gray color, and by increasing .its sue it 
entirely surrounds the bark, simultaneously spreading upwards ami 
downwards. The stroma then makes its apiiearancc as dirly- 
yellow or in some rare instances pinkish-yellow spots, raised Irom 
'the diseased surface likp warts or a pillow-shape.l elevation or 
sometime.s a button-shaped swelling of 0.8-8 mm. in d'ameter 
Perithecial bodies are formed on the stromata as elevated or a 
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black spots round in shape. Such spots are solitary or run to- 
gether to form warts of irregular outline. The dying out of the 
diseased portion is rather slow, occurring two or three years after' 
the infection, The surrounding area of stromata often develops 
a greenish color which looks attractive in comparison with pink 
stromatic bodies. 

Suggestions for control : ( i ) Diseased branches should be re- 
moved and destroyed by fire; (2) infected areas on trunks should 
be peeled off and disinfected with grafting wax or a similar sub-, 
stance; (3) to prevent the disease the woody part of the tree 
should be washed with Bordeaux mixture, 

Japanese name of the disease: Chaju no Samehada-Oyo (.‘‘^hark- 
skin disease of the tea-plant). 

Illustration (Fig. 7, on p. 16) : One half -lone text figure show- 
ing asci, paraphysc^ and ascospores (one germinating). 

Ascochyta Theae K. Hara sp. nov. iU Chagyokai (Tea Jour- 
nal) 14^°: 13-14. T. 8, X, October, 1919. (Japanese.) 

Pycnidia piinctiform, globose of depressed -globose, 80-120 
wall membranaceous, consisting of dark-brown carbonaceous po- 
lygonal ^:ells 5-10 fx in diam. ; ostiola apical, even or papillate, open- 
ing simple, 10-12 /A across; pycnospores ellipsoid, cylindric or 
subovoid, both ends rounded or truncate, uni septate, dividing into 
homogenous or slightly unequal locules, provided with a large oil 
globule in each locule, not constricted at the septum, hyaline, 
7-TO ^ 3-5-4-5 i*-- 

Parasitic on the leaves of The a sinenTis. 

Type locality: Shidzuoka-ken Abe-gun Okawa-tnura, October 
24, 1918. (K. Hara.) 

Found occurring on tea leaves infected by E.vobasidium reticii- 
latum. 

Illustration ; One half-tone text figure showing pycnospores. 
(Fig. 8, on p. 14.) 

Valsa Tiieae K. Hara sp. nov. in Chagyokai (Tea Journal) 

14'H 15-16. T. 8, xi, November, 1919. (Japanese.) 

Stromata scattered, at first immersed, later enimpent, black, 
piinctiform to the naked eye, conical, apex projecting, black, typi- 
cally Valsa-like; perithecia annular, 3-J0 or more on one stroma, 
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^obose or depressed-globose, 200-3-30 pi l)to;«b 131,-170 ,1 blgb, 
wad tatvgdid-parencbymatous, lAack, 12-13 f- vUickncis; osimv'v 
Separate but grouped, eloogale, 30-300 |.e long ; asei cVavalc ov 
cyliiidrical, rounded at the apex, narrowed into pedicel at the base. 
25-30 X 4-5 /i, aparaphysate, octosporoiis; nscospores distichous or 
irregularly distichous, cylindrical, rounded or (runcale at both 
ends, usually curved in one direction, rarely straight, hyaline or 
flavescent, 5-10 x 1.5-2 

Parasitic on weakened trunk of Tlwa sinensis. 

Type locality: Shidzuoka-ken Hamana-gun IUkuina-niura, De- 
cember 12, 1918. (K. Hara.) 

Illustration: One half-tone text figinc showing cross-section of 
a stroma with perilliecia, asci and ascos]X)rcs. ( big. 9.) 

Notes: There are two species of \kdsa found on the t^a-plant. 
but it is still undetermined which causes llie die-back of the trunk. 
The other species not described here has tio stroma, though it re- 
sembles this species in other respects. The latter is left unnamed 
until its characters are more fully studied. 


Diatkvpe Theae K. Mara sp. nov. iu (.hagyokai (Tea Journal) 

. I4^M 19. T. 8, xi, Koveml>er, 1919. (Japanese.) 

Stromata subepidcrmal, kaler enimpent, oldong or linear, 
mm. long, 0.5-1 mm. wide, cross-section ohlate-urceolate. sliglill) 
rounded at the upper part, flat or somewhat concave at the base, 
with a broad neck at the top, cinereous, more or less parenchyma- 
tous; perithecia deeply immersed in the stroma, globose or ovoid. 
^00-330 a high, 100-170 in diam., wall parcnchymatotis, dark 
colored, 15-30 ^ thick, long ostiolate; osliola penetrating the slro- 
matic neck, opening round. 20-25 n across; asci elaxate 01 oX)\oir , 
apex usuallv narrowed, rarel)' swollen and rounded, base t.'perin,, 
verv much into a bliform pedicel, 20-40 x 6-S nparapli) sate 
octosporous; ascospores cylindrical or 'f ’ 

ends, straight or curved, plane or nucleate at l,oth ends. Itsahne or 

flavescent, y-T I X 2-2.5 /X. 

Saproph)’tic on the trunks of 7 lira sinensis. 

Type locality: Shidzuoka-ken Abe-gnn Okawa-mura, October 

24, 1918. (K. Hara.) , , , , . 

Differs from Diatrvpe stigma (Iloffm.) Fr. in the shape ri 
stromata, also from D. Hochclagae E. & E. in the aparaphysate 
asci. The former is found in the same village where the present 
speci'es was discovered, 
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Illustration: One half-tone text figure showing infected trunk, 
cross-section of a stroma, asci and ascospores (Fig. 12). 

Hendeksonia Theae K. Hara sp. nov. Chagyokai (Tea Jour- 
nal) 14^^: 22-23. T. 8, December, 1919. (Japanese.) 

Pycnidia globose or depressed -globose, 60-130 fx in diam,, im- 
mersed, later slightly erumpent, pycnidial wall parenchymatous, 
composed of angular cells of 4-7 /i, in diam., apically ostiolate; 
ostiola papillate or warty, with opening 11-15 fx across; pycno- 
spores broad-ellipsoid or broad-fusoid, broadest near the middle, 
narrowed toward both eiids, at first hyaline, finally changing to 
yellowish-brown, 3-septate, somewhat constricted, 7-10 x 4-5 ,a. 

Parasitic on the leaves of TJica sinensis. 

Type^ locality : Shidzuoka-ken Abe-gun Okawa-mura, October 
24, 1918. (K. Kara.) 

Foliicolous, appearing mostly at the leaf tips, on spots that in- 
crease their area downward by degrees toward the leaf base with 
definite but undulating border lines. The infected area is at first 
dark brown, but later it clianges color, becoming gray, and minute 
spottings of fungus bodies appear somewhat sparsely on the sur- 
face. The lower surface of the diseased area is light brown in 
color. 

Illustration: One half-tone text figure showing an infected leaf, 
a section of a pycnidium and pycnospores. (Fig. 13, nos. i, 2, 3.) 

Since March, 1919, Kanesuke Hara has been publishing in 
Chagyokai (Tea Journal) a series of papers dealing with the 
diseases of the tea-plant, m which he describes a number of new 
species of fungi. The translations given here and in the last num- 
ber of Xew Japanese Fungi (Mycologia 12^’: 330-332) cover 
nearly all of those published in 1919; the rest of his new species 
will be given in the subsequent numbers of this series. 

Bureau of Plant Industry, 

Washingto.n, D, C. 



SOME OF THE WAYS OF THE SLIME-MOULD 


Thomas IT, Macrrioe 

A recent volume by Professor D’Arcy W. Thompson, hejirinj;^ 
the terse title “ Growth and Form/' seems to me for the mycologist 
very suggestive, and to that extent, al least, one of the most useful 
among the hooks of later years, A paragraph from its [Kiges 
might form the text for the discussions of tlie present paper. 
After developing at length and very clearly the various problems 
of tension, particularly as determined hy molecular attractions, in 
liquids mass-tensions, surfA^e-tension and their hiteractions, the 
author applies to JEthaliuiu, a common slime-mould, the same 
principles applicable to so much water, assuming the nw xomycete 
to have the same specific gravity, and both liquids placed for ex- 
periment under similar conditions. ITie paragraph, too long for 
quoting here, is noteworthy for two reasons: in the first place it 
presents, as is believed, the first citation of a slime-mould anywhere 
or at any time in a court of physical research; and in the second 
place, it is the first attempt, so far as I have noted, to refer the 
phenomena especially characteristic of the organisms in question 
to forces purely physical in nature — i.c., to such as are familiar 
to the laboratories of purely physical science. 

In these days of refined and beautiful physical research chemical 
and physical reactions are so interrelated that only the most accom- 
plished expert in either or both fields may venture their mention, 
not to say discussion. The present writer makes no pretension ; 
but ther^ arc in the life history of the slime-monlds certain pecu- 
liar facts, patent to ordinary observation, always worthy of study 
and, as it would seem, deserving, for thorough apprehension, not 
to say comprehension, all the help that physical science ma) afford. 
Professor Thompson's argument is very helpful, and yet— as illus- 
trating the way of the sliinc-moukl— permit me to summon the 
chief offender. 

In 1876 Sachs in the one-time classic Physiology, discussing 

:I29 
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protoplasm, refers to AStlialmm and goes on to say : “ It may 
happen that the substance creeps up the stems of plants a metre 
high and moves in the form of thin threads becoming collected 
above on large leaves as thick cakes the size of the hand. . . . 
There remains no doubt whatever that we have here to do with a 
structure which resembles in every detail the circulating protoplasm 
in living plant cells, only its mass is relatively extraordinarily 
large,” 

What we have to account for is the continuous stream that car- 
ries on urftil apparently the source of supply is exhausted, and 
accumulates at considerable elevation masses to be weighed in 
ounces, say, half a pound. It matters not that ascent was made a 
meter high; a centimeter high would do just as well, as far as 
that goes. I have photographed the ^ame thing, eight feet above 
its base of operations, seated in ‘the crotch of a vigorous bur-oak 
tree. 

It is an old story, Men have been watching the phenomenon 
for two hundred years. Lhine saw the mucors, as he called tlieni, 
but was less a student. The greater man by far, the greatest 
mycologist the world has known, devotes pages to our problem. 
Fries says in Systema Mycologicum: “Often have my eyes, not 
without peculiar ]:ilcasiire, watched the transition from weak be- 
ginnings to the perfection of complete development. The celerity 
in most of them is marvellous. At one time (for safe carriage) 
1 deposited the plasmodium of a Dinrluca in my hat, and within 
the .space of one hour it had covered the greater part of it with its 
elegant white net work.” 

It must not be supposed that the outer head of the great Swedish 
student, no matter how brilliant the brain it covered, left the inner 
surface of the hat any less free from what, for cytoplasni, printer.s 
might term “ objectionable matter,” than would be the case did the 
hat cover the best brushed and tended human capital to be found 
in Chicago, and yet T have no doul^t whatever of the accuracy of 
the Friesian narrative. 

Permit me to cite a more recent ol)servatioii : On the shore of 
an Iowa lake, not far from the water edge, I found one morning 
in July, 1909, a plasmodium emerging from beneath a boulder and 
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beginning the ascent of the overhanging face, . Over the lioulder 
I turned a tight, wooden box. In course of a few hours I found 
on the summit of the boulder, eight or ten inches high, as fine an 
JEthalium as anyone could wish to see. At the same time the 
vertical box wall showed plenty of belated, ascending streams, no 
doubt intended for a second .Ethaliuin somewhere within the over- 
turned box. 

I have cited this last example because it sc-cms to me to afford 
the simplest illustration we are likely to have, at least in the fiehl, 
of the problem with which biophysics has to deal. The plasmo- 
dium, i.e., the Aillialimn of the physicist, in e\'ery case, we may 
assume, the same,— a mass of naked protoplasm, made up of myriads 
of minute, almost undifferentiated living cells, so associated as to 
be iindistinguishable, at least inffife, — is to the plr\'sicist a ffuid. 
homogeneous, only slightly more dense than water, if at all; subject 
to desiccation, but not at all aquatic, requiring for translative move- 
ment, not a w^et surface, not at all, — such perhaps in a measure pro- 
hibitive, — l)Ut probably liest an invisilde film, such as tlie moist 
atmosphere of summer might lend to any slightly cooler surface; 
too drv, doubtless as. a matter of course, unfavorahle. Of course, 
there can lie no movement here as elsewhere, unless there is re- 
sistance, some point d’appui ; so having considered the athlete, let 
us now consider the i\Iatterhcni of his ambition. 

Of the three instances of accomplishment., the second, the hries- 
ian episode, may he now neglected as offering no special matters 
of distinction; if we are to overcome gravitation at all, the living 
stem of the growing plant would seem to afford liighway most 
practicable, covered, we may suppose, with inequalities, points, 
projections of every sort as it siirel)' is. This seems really of 
small advantage, if not a hindrance, to be surmounted ; the glaucous 
glabrous shaft of impafiens found in practice, useful for ascent as 
any other. 

Let us study, then, the lake-side case. Here tlie journey was 
made around the blunt edge of an overhanging shelf ; the action 
of gravity not only contrary to the general course of progress, but 
also in part (vertically) athwart it, as if to pull the climber from 
its hold, JJeverthcless.'as stated, and in abundant measure, the 
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journey was accomplished, no doubt on schedule time. Just why 
this journey was made it is hard to say, in view of the patent fact 
that for the plasmodium many another was quite open; much 
easier of accomplishment one would say, since other courses lay on 
the level, or even, gravity now favoring, downward amid recesses 
of rotting leaves and wood, whence the fountain welled. JEthalhtm 
is surely not geotropic, nor hydrotropic, since it now moved from 
these directions ; neither was it heliotropic, nor even phototropic, 
in its turning; the gloom of the overshadowing box affected not 
the culmination of some overmastering push with which the move- 
ment started. Thermotropism there may have been, but the heat 
difference between the upper exposed portion of the boulder and 
that buried slightly in the forest mould could hardly have been 
great. In any case, light and wafmth had been for days quite as 
tempting as in the hour the movement started ; the impulse must 
have some other probably internal physiologic origin; doubtless 
some change molecular, since the outcome is maturity and fruit. 

Tlie biologist might go on to say that since the myxo is repro- 
duced by spores distributed by air currents, or perchance the wind, 
only such fruits as rise above the general, local level have superior 
chances in the game of life; success is with those that climb; how 
the climbing is accomplished the biologist does not say. 

But here the pliysicist may help us much. He steps in to say 
that every fluid drop or mass meets its environment by a skin, a 
film in tension, surface-tension, and this in case of your plasmodic 
stream holds fast sufficient to prevent gravity from pulling your 
hardy climbers from the Matterhorn, even from the overhanging 
shelf; while some internal, molecular changes in the C3'topIasm 
itself, doubtless of physiologic import as the biologist suggests, 
sends the climber up and on to the fulfilment of physiologic 
function. 

But MthaUum furnishes a special case. \ot every myxo is by 
any means so rich either in material or equipment, but all aspire; 
generally speaking, all, even the most minute, show strange ambi- 
tion, strive to reach upward or outward, if but a little way toward 
the open air. The behavior of ^thdimn (most students say 
FuJigo) is strange enough, but the fruiting performance of some 
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of the more delicate species is more wonderful, more marvelous 
still. 

The keen-eyed Swede, in what he could see with the lenses of a 
hundred years ago, never ceased his expressions of wonder ; thev 
are on every page. According to his theory, vegetation is always 
a matter of expansion, fruiting of contraction. And so when the 
plasmodium of some Trichia, Cratcrium or Arcyria, oozing up 
from its hidden nutritive base, began to spread before him in hun- 
dreds of thread-like streams covering the whole upper surface of 
some forest-shaded log or some bed of smouldering leaves, he was 
charmed; sat watching hour by hour, until over the whole field the 
threads began to break; rallying points not distant far from one 
another appearing along each filmy line, ’he was delighted; con- 
tsaction succeeded expansion and he was satisfied^ But when he 
returned perhaps on the following day to find that from every 
point a tiny stem had arisen, each surmounted by a glistening 
spherule large enough, unless perfectly erect, to bear the little stem 
to earth, his admiration knew no bounds ; he said, “ I find nothing 
more wonderful in all the wwld of plants. 

We of today, seeing so much better and knownng so much more 
exactly the substance with which we have to deal, may, if we stop 
to reflect, be no less surprised than was our old-time master. \\ e. 
far better than did he, know the nature of that thready stream, 
and may be moved perhaps to greater wonder when it ascends and 
stiffens several millimeters above the general level, and ends by 
bearing a sphere upon the expanded summit. 

I am free to confess that I watched the procedure long Irefore 

I learned its methods. 

Any such mass of naked protoplasm as that we now discuss 
show! to ordinary observation a differeirtiatc.l ectosarc, in appear- 
ance not very different from that which it incloses, but still dis- 
tinct. This ectosarc. then, above occtipies no doubt the field of 
surface-tension. As the physicist has taught ns surface- and mass- 
tension are and remain in relative equilibrium as obedient to some 
internal force, the currents of the plasmodium push their varied 
way But once in the physiologic history of the organism, the 
tension equilibrium is at any point disturbed in favor of the mass. 
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the ectosarc at that point yields; the inner cytoplasm follows, 
usually in direction normal to the basic surface, aided, of course, 
now by relatively increased surface-tension j^ressure on each side. 
As the ectosarc is thus carried up, it becomes, by desiccatioji per- 
haps, steadily fixed, from below upward, in position as in form, 
becomes indeed a capillary tubule closed entirely above by a film 
of ever-diminishing thickness. Against this continues the mass- 
pressure of the inner cytoplasm, spore-plasm it shall be, squeezed 
by increasing surface-tension from belov/, helped now no doubt by 
the capillarity of the hollow stem, until the upper remaining mem- 
brane, stretched to extreme tenuity by uniform pressure, becomes 
spherical in shape, and receives, so far as possible, all the cytoplasm 
from below, ready for conversion into spores. 

Tliat we have hit upon the correct solution of our problem is, in 
this case, further evidenced by the circumstance that sometimes the 
surface-tension at the base begins to lessen before all the spore- 
plasm has reached the summit and, equilibrium attained, part of 
the more vital endosarc remains below, lodged in the hollow stem. 
Here, with such success as may be, spore formation takes place as 
in the camera above, and the discerning taxonomist then -writes, 
“stipe stuffed wdth spores, cells, capillitial threads, etc.’^ 

Such are some of the ways of the sHme-mouId. some of the 
devices by w^hich it uses earth’s various forces and conditions. 
The botanist tells ns what he can see, viz., what his favorites can 
do, and possibly ichy they do it; the man of hydrostatics tells ns 
how, once started, the}' effect tlicir wonders ; but of the molecular 
energy which still, over and over again, sends flood to fructifica- 
tion, and fruiting hack again to flood, lyv constant, predetermined 
ways and paths, we still say little; that remains no doulff the gen- 
eral resultant of all tho.se multifarious actions, reactions, attrac- 
tions and rcpelhngs, which everywhere condition the manifestation 
of what we know and feel as life, and know and say no more. 

St.%te L'xtversity or Iow.a, 

Cjtv, Iowa 



NOTES AND BRIEF ARTICLES 


[ if/it voles arc by flic editor] 

Professor Arthur H. Graves, formerly of Yale University, has 
been called to the Brooklyn Botanic Garden to take charge of the 
Department of Public Instruction and to devote as much time as 
possible to mycological work. 

Mr. E. J. Butler, Director of the Imperial Burejiii of Mycology,, 
Kew, England, who has made a tour of parts of the United States 
in the interest of pure mycology, visited the Garden on August t 8 
and sailed shortly afterward for England. 

Dr. K. Miyahe, Profes.sor of Botany in the Imperial University 
at Sapporo, Japan, called at the Garden August 20 and 22 on his 
return from the Conference of Cereal Diseases held at St. Paul, 
Minnesota. He sailed from San Francisco September 17, having 
been in the United States since the first of July. 

Dr. E. A. Pnirt, of the ^Missouri Botanical Garden, visited the 
Garden on August 16 to examine certain species oi Clavaria in the 
nivcological herliarium. He had examined material of this genus 
at Albany. Cambridge, and elsewhere, and returned to St. Tmms 
by way of New York and Philadelphia. 

Mr. A. A. Pearson, dVeasurer of the British Mycological So- 
ciety, visited the Garden early in October liefore he sailed home to 
England. He was much interested in our native fungous flora 
and made several excursions into the woods to collect and study 
the more conspicuous forms of fleshy and woody fungi. 

Dr. G. R. Bisby has applied for leave of absence from the ^lani- 
toba Agricultural College at Winnipeg, beginning October, 1921, 
to accept a position with the British Imperial Bureau of Mycology, 
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of which Dr. E. J. Butler is Director, with headquarters at Kew 
Gardens, London. The address is 17 Kew Green, Kew, Surrey, 
England. 


A disease of English ivy caused by Bacterium Hederae has been 
studied and described at Paris by Arnaud (Compt. Rend, for 
1920). The symptoms are said to resemble those produced on 
beans in .\merica by Pseudomonas Phaseoli. 


Isoachlya, a new genus of the Saprolegniaceae, was described by 
Kauffman in the American Journal of -Botany for May, 1921. 
Three species are included, /. torul aides Kauffm. & Coker being 
new and the other two transferred from Achlya and Saprolegnia. 


Professor Buller has recently sent me a reprint of his article, 
entitled “Die Erzeugung und Befreiting der Sporen bei Coprinus 
sferquilinus/’ which was published in the Jahrb. f. Wissensch. Bot. 
in 1915. It contains 30 pages of text and 2 handsome double 
plates. 


Mr. Weir finds that not only Thelephora terrestris, but also T. 
fimbriata and T. caryophyllea, are injurious to coniferous seedlings 
in the Northwest, owing to their habit of growing up about them 
and strangling them. See Phytopathology for March, 1921. 


]\Iiss Bessie Etter has published in Phytopathology for March, 
1921, an article describing the equipment necessary for making 
successful field cultures of various wood-rotting fungi. Corn- 
meal agar and malt agar gave the best results for initial inocula- 
tions, 

]\riss Wakefield, the mycologist at Kew, has recently published 
a paper of 20 pages on the “Fungi of New Caledonia and the 
Loyalty Islands." She was assisted by Mr. Massce on certain 
gnoups and Mr. Cotton named the Clavarias. Eight new species 
are described. 



Notes and Brief Articles 


Plans for the summer field meeting of cereal pathologists, July 
19-22, at University Farm, St. Paul, Minnesota, included excur- 
sions to grain fields, elevators and mills in the vicinity of Minne- 
apolis and Fargo. A number of foreign plant pathologists were 
in attendance. 


Professor Massey, of tiornell Universit)', has found by an ex- 
periment covering a period, of three years that crown canker, 
Cylindrodadimn scoparium Morg., causes a loss in the case of 
Ophelia roses grown under glass of about ten blossoms, or one 
dollar, per plant. See Phytopathology for March, 1921. 

Barlot has experimented with various chemicals tor color reac- 
tions to distinguish poisonous and non-poisonous -species of Aiua- 
mVa (Compt. Rend. 170:679-681. 1920). For example, he found 
that three deadly species turned black when treated with drops of 
fresh blood to which potassium ferrocyanide had been added. 

A paper by Saccardo, entitled “ Mycetes Boreali-Americani,” 
which appeared in the Nhoi'O Owniale Botanico Ilaliano for 1920, 
includes notes on 98 species of fungi sent by Weir from the North- 
west for determination. Thirty of these species were described 
as new, most of tlicm in the groups with which Saccardo was 
familiar. 


Investigations of Cronariiuin ribicoht in 1920 by Pennington 
and others brought out two very important points: that species of 
Ribes are often killed by intensive outbreaks of tlie fungus in a 
definite area, and that the aeciospores may be Itlown aii intlefimfc 
number of miles and cause new infectious on Ribes. See Phyto- 
pathology for April, 1921. 

A glume blotch of wheat, caused by Seplana nodonim Berk., 
has been under observation for three season.s about Faj etteville, 
Arkansas, and Mr. H. R. Rosen has now published an account of 
it in Bulletin 175 of the Arkansas .Agricultural Experiment Sta- 
tion. He considers it next in importance to leaf rust as a disease 
wheat in Arkansas. 
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Povah has studied poplar canker, caused by Cytospora chryso- 
sperma, in an area near Syracuse, New York, where the trees 
were weakened by fire, and he finds that in this area 68 per cent, 
of the poplars were infected and ovei* 30 per cent, killed. Three 
species of poplars were observed and subjected to inoculation ex- 
perim^ts. See Phytopathology for April, 1921. 


A long illustrated paper on “Cultural Studies of Species of 
Actinomyces,'’ by S. A. Waksman, appeared in Soil Science for 
August, 1919, This is a notable contribution to our knowledge of 
soil organisms, the imporfance of which is being more and more 
recognized. The paper contains a key to the species of Actino- 
inycc:^ leased chiefl\' on biocfiemical characters. 


Mr. Paul C. Standley has called my attention to an article by 
Hans Schinz, entitled “Der Pilzmarkt dcr Stadt Zurich dcr Jahre 
1918 und J919 im Lichte der stadtischen Kontrollc,'’ published in 
Vierteljahr. Naturf. Gesell. Zurich, vol. 56, p. 530. The cor^ol 
of mushroom markets must come in this country as soon as wild 
mushrooms are offered for sale in any quantity. 


A dangerous tobacco disease has appeared in the southern 
United States, according to Smith and McKenney, apparently due 
to Feronospora Hyoscyanii, which was originally described by 
DeBary from the black nightshade of Europe. This downy mil- 
dew attacks the tobacco seedlings in the plant beds, causing great 
havoc. In Florida, Bordeaux has proven more effective than in 
Australia, but spraying experiments are still incomplete. 


Enfoloma albidnm Alurrill, a species originally descril^ed from 
Stockbridge, Massachusetts, is reported by Dr. H. D. House as the 
cause of violent illness when eaten by a family of five in Albany 
late in August, 1921. Specimens were submitted to me for identi- 
fication. Entoloma livid wn, of Europe, is dangerously poisonous, 
and American species of this genus are naturally under suspicion, 
but few of them have been tested. 
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“The Fungi of Our Common Nuts niul Fils” is the title of :in 
interesting and important paper recently contrilnited by Dr. C. E. 
Fairman to the Proceedings of the Rochesler Academy of Science. 
Both saprophytic, and parasitic fungi are included among the hun- 
dred or more species listed. About thirty species and one genus 
are described as new. The six plates are unfortunately rather 
poor, but doubtless serve their purpose. 


Silver-leaf disease, caused liy Sicremn pHrfurcHtn, occurs on a 
variety of trees and shrubs in England, the hyphae of the fungus 
being always present in the stem and rOots of plants tlrat arc at- 
tacked, but never in the leaves. Infection takes place through 
woitnds. There is a false silver-leaf disease, apparently not due 
to fungous attack, which must be carefully distinguished, .'^ee 
Bintner in Kezo Bull. Misc. for- 1919. 


1 am sending under separate cover some specimens of Cufostoma 
Ravcnclii which I collected on my farm near Conway, Kentucky. 
Thlf^plant.s were growing in a clay bank along a wooded roadside 
wdiere the soil had Ijcen disturbed within a A’car or two. The farm 
lies between the blue grass and the foothills. 1 had never seen a 
Calostonia before and was wonderfully interested in ihe find. Ihe 
collection was made September 6, 1921. — Bntce Fink. 


A fine specimen of what appears to be the rare Sfcrcnin pefa- 
lodes Berk, has recently come in from Las Ninfas, Cuba, collected 
there by Brother Hioram in midwinter. Professor Burt, to whom 
a part of the specimen was sent, writes me : “ J jircsitme it must he 
this species, as yoti determined. I have not seen the authentic 
specimen of this species at Kew, hut should I ever cioss the watei 
again I have noted this si^ecimen for comparison with the .original." 

The correspondence of Schweinitz and Torrey, the two domi- 
nating figures in American botany during the eaily pait of the^ 
nineteenth century, has been collected and published b\ C. T^. 
Shear and N. E. Stevens as a memoir of the Torrey Botanical 
Club, dated July 16, 1921. There is also included a list of the 
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publications cited, prepared by Florence P. Smith, and biographical 
notices of persons mentioned in the correspondence, contributed 
by J. H. Barnhart. 


A new leaf -spot of the so-called Egyptian lotus caused by Alter- 
naria Nelumbii is described and figured by Enlows and Rand in 
Phytopathology for March, 1921. It appears as very small, 
smooth, reddish-brown flecks, which increase to a diameter of 
5-10 mm. No perfect stage was discovered, but the conidial stage 
appears to possess great longevity. This disease was first observed 
by Rand in 1913 at Kenilworth, D. C., and at the New York 
Botanical Garden. 


In Department Circular 177 of the U. S. Department of Agri- 
culture, prepared by ]\Iartin and others, a method of treatment is 
outlined for ornamental pines affected by blister-rust. It is 
claimed that '' infected ornamental pines can be saved by properly 
cutting out the diseased parts, if the work is done in time. The 
best results will be obtained in the spring, and success dc^Unds 
upon finding and completely removing the cankers. Tree surgery 
of this kind can be performed by the owner at small cost.'’ 


Farmers’ Bulletin 1187 of the U. S. Department of Agriculture, 
by W. W, Gilbert, deals in a popular way with the chief diseases 
of cotton and their control. Wilt, caused by Fnsayimn msin- 
fectuin, is controlled by the use of resistant varieties and crop rota- 
tion. Anthracnose, due to Clocosponum Gossypn, also requires 
rotation and resistant varieties, care being taken to use only per- 
fectly healthy seed. Bacterial blight requires the same treatment 
as anthracnose. Other minor fungous diseases are also described 
in this bulletin. 


A new budrot disease of Cannas due to Bacterium Cannae is 
described and figured by Mary K. Bryan in the Journal of Agri- 
cultural Research for ]\Iay 2, 1921. Infection takes place through 
the stomata and spreads through the intercellular spaces of the 
parenchyma of leaf -blade, petiole and stalk. The disease is most 
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destructive early in the season, that is, on young plants. It begins 
in the hothouse and continues in the open beds. It destroys the 
buds, forms large unsightly spots on the leaves and ruins the blos- 
som clusters by blighting the flower buds or by decaying the stalk. 
No means of control has yet been worked out. 


I received from Dr. Overholts last August a fresh specimen of 
Poria semitincfa which was colored a Ijeautiful, delicate lilac 
{lilacinus) on the margin for a centimeter or more, while the 
hymenium was entirely white or with dirt\' pale-yellowish- white 
stains. The following note accompanied the specimens: 

“ I am sending you under separate cover a fresh specimen of 
Poria semitincta Peck. I do not know how familiar you may be 
with the fresh coloration in good specimens of this species, and it 
is worth seeing. The color gradually fades in herbarium speci- 
mens, and a collection of October, 1919. with colors as in this 
specimen has now almost faded out. This is my fourth collection, 
and I have had it twice from correspondents.’ 


An excellent professional paper of one hundred pages on 
“ Damping-otT in Forest Nurseries.” hy Carl Hartley, appeared 
last June as Bulletin 934 of the U. S. Department of Agriculture. 
Damping-off in nurseries is caused mainly by seedling parasites 
which are not specialized as to host; Pythiuni Debaryanum and 
Corflciuni vagum arc probably the most important of these. The 
most serious losses in conifers are ordinarily from the root- rot 
ty'pe of damping-off, occurring soon after tlie seedlings appear 
above ground and while the hypocolyls are still soft. The best 
control method appears to ]:)e the disinfectant tieatment of the seed- 
bed soil before or immediately after the seed is sown. Sulphuric 
acid has been found very useful for conifers, as they are appai- 
cntly especially tolerant of acid treatment. Broad-leaved tree seed- 
lings rarely suffer seriouslf from the attacks of damping-off fungi. 

The British Mycological Society is interested in a collection of 
type cultures to be assembled and maintained at the Lister Insti- 
tute, Chelsea Gardens, London. It is proposed to collect and 
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maintain cultures of fungi of importance m phytopathology, medi- 
cine. veterinary science, technology and soil biology, types useful 
for teaching purposes and any rare or interesting species. The 
cooperation of bacteriologists and mycologists is earnestly invited, 
and in return every efifort will be made to supply the needs of 
applicants for cultures. In the case of fungi it is necessary at 
present to restrict the collection to fully identified species. Cul- 
tures will be supplied on demand, so far as possible, to workers at 
home and abroad, and, as a rule, a small charge will be made to 
defray the cost of media and postage. Annual lists of the fungi 
in the collection will be published in the "transactions of the British 
hfycological Society. 


The Journal of Agricultural Research for April 15, 1921, con- 
tains an important illustrated article hy Annie May Hurd on seed- 
coat ill jury and viability of seeds of wheat and barley as factors 
in susceptibility to molds and fungicides. An unbroken seed coat 
ordinarily affords absolute protection against attack of living seeds 
by PcniciUiinn or I^hizopus, while the location of a break in the 
seed coat determines the ability of these and other saprophytic 
fungi to invade seeds, eifher in the soil or in storage. If the injury 
is o\'cr the endosperm, 100 per cent, fatal infection results when 
the spores of Pcnicilliuni or Rhizopus are present; but if it is over 
the embryo, the seeds remain practically immune. The vitality of 
seeds is also a factor in determining the ability of Penidllium and 
Rhizopus to attack them. The damage that will be done to seed 
wheat by the copper-sulphate treatment for smut and by sapro- 
phitic fungi can be predicted by examination of the physical con- 
dition of the seed- All these trouldes can be reduced by greater 
care in threshing the seed wheat so that the seed coats arc not so 
badly broken. 


According to Korstian and others in the Journal of Agricultural 
Research for May 2, 1921, chlorosis has been the most serious 
problem encountered in the successful production of coniferous 
nursery stock at a nursery in southern Idaho. The disease afifects 
all coniferous species grown in this nursery. With chlorosis were 



associated poor growth of roots, stems and leaves, failure to form 
normal terminal buds, and susceptibility to winter injur}’ 

Chlorosis in western yellow pine at the Pocatello Nursery has 
been definitely corrected by spraying with ferrous suliihate at to- 
day intervals. Similar, though less decisive, results w’ere obtained 
with Douglas fir. A one })er cent, solution in amounts sufficient 
to wet the tops thoroughly proved the most satisfactory treatment. 
A two per cent, solution ultimately caused chemical injury to prac- 
tically all the plants. In a region of more frequent rains the 
stronger solution might be better. 

The control of chlorosis in jack pine and western yellow pine at 
the Morton Nursery in Nebraska by spra}-ing with a one per cent, 
solution of ferrous sulphate has given such evidence of success 
th^t it has been adopted as a part of the regular nnrsery practice. 


“The Relation of Plant Pathology to Human Welfare’' was 
presented by F. L. Stevens as an invitation paper at the Chicago 
meeting last winter and pu])Iished in tlie Jificrican Journal of 
Botany for June, 1921. The author deals in a very interesting 
and convincing way with some of the achievements of plant 
patholog)', as well as with some of the problems still to be solved. 
The following extracts may awaken interest and lead to a careful 
perusal of the entire paper : 

The magnitude of the annual loss incurred in the United States 
alone through plant .disease in diminution of yield and loss of 
produce is far greater than it is generally conceived to he. In 
1919 the total loss with fifteen principal food products is estimated 
at nearly a billion and a half dollars. Among the late continental 
arrivals is the pine blister rust, which is under such licadway that 
it seems to be iinpo.ssil)le of extermination. Hie value of the 
susceptible pine.s is such that tlie loss may readily reacli a hundred 
million dollars. The chestnut-bark disease caused a loss of $25,- 
000,000 from 1904 to 191 T. iMuch more serious is the loss to be 
borne as it invades the great chestnut forests of the .\ppalachians 
Citrus canker, imported from Japan about 1910-11, bids fair to 
ruin large industries, As increased long-distance communication 
gives intercontinental transport to disease, so congestion of cro]) 
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population creates a bridge by which the casual organism may more 
readily pass from plant to plant or from farm to farm. In these 
two conditions, facility of transportation and congestion of crop, 
we find, to a large degree, explanation of the fact that plant dis- 
eases are more prevalent now than formerly. 

What is the nature of the return that plant pathology has given.'* 
The achievements may be summarized briefly as falling within* 
seven great categories demonstrating the value of : protective ap- 
jilications, sprays and dusts ; excision ; seed steeps ; general sanita- 
tion leading to diminution of infective material; breeding for dis- 
ease resistance; modifications of agricultural practice; quarantine 
restrictions. Of all the categories mentioned, perhaps the least 
dependent upon science and the most empirical is that relative to 
disease resistance, since some of our most valuable resistant ‘va- 
rieties have been given to us by farmers, while many of the most 
susceptible have been eliminated naturally. During recent years, 
however, knowledge of Mcndelism and of biologic specialization 
has added a very important, truly scientific aspect to this somewhat 
empirical subject. 

It is to he observed that the great discovery of the parasitism 
of the fungi and the founding of bacteriology and the development 
of its metliodology, together with the early foundations laid 
through the years in histology, mycology, taxonomy and physi- 
ology, have furnished the bases on which plant pathology has made 
its advance. Aside from these there have been few, if any, great 
fundamental contributions. 1lie problems of disease resistance 
and wherein it lies are obviously important. Enzymes and toxins 
will rq^ay much study. That group of mysterious diseases includ- 
ing the mosaics and peach yellows holds a secret the discovery of 
which may well be revolutionary in pathology. Rut oince the 
problems now before us are more intricate than those of the past 
generation, they demand concentration, larger breadth of equip- 
ment. longer periods of sustained research on a given problem, 
in a word, greater specialization, and this often needs to be accom- 
panied by cooperation of widely separated branches of science or 
of distinct sciences. 
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In Research Bulletin 48 of the Agricultural Experiment Station 
of the University of Wisconsin, devoted to Fnsarium Resistant 
Cabbage, Professor Jones and his' co-workers summarize the pres- 
ent status of this important series of investigations as follows : 

“It is evident that individual variation in degree of suscepti- 
bility or resistance to Fusarium has been found to occur with 
"every variety of cabbage tested on ‘yellows siclU soil. Experi- 
ence to date justifies our confidence that this resistance is due to 
heritable differences and that, therefore, through the selection of 
such resistant heads from ‘ sick ’ soil, a Fusarium-rcsislant strain 
may be secured of any of the standard cabbage varieties. Oiir 
experience indicates, moreover, that through careful and repeated 
selection this resistance may be combined with any of the other 
desired qualities of the standard commercial varfetics, sucli as 
season of maturity, length of stem, tenderness of leaf, shape and 
compactness of head. In other words, resistance does not seem to 
be incompatible with any other of the commonly recognized xtiri- 
ables of the cabbage. All our experience indicates that Tisdale’s 
conclusions relative to the flax wilt hold true for the calibage, that 
resistance is probably determined by multiple factors. The degree 
of resistance is, therefore, due to the combination of the.se, and in 
all cases in our experience it is partial or relative, not absolute. 
Moreover, this explanation is consistent with our experience that 
after proceeding to a certain stage with our present methods of 
selection little or no further progress as to disease resistance is 
made. This is also consistent with our general experience that 
the best results have in eacli case been secured tbrongh growing a 
selected head in isolation and thus securing seed through self- 
pollination, but that when the benefits were once secured in this 
way with our best selections mass culture has been followed to 
advantage. 

“Our plan of procedure, justified alike by theory and practice, 
is as follows. After securing a strain showing a satisfactory de- 
gree of resistance, combined with the other desired characteristics, 
we release it for commercial distribution. Thereafter our interest 
is primarily confined to such cooperation as is required for the 
maintenance of these essential standards, lo this end we con- 
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tinue to grow each year a few hundred plants of each of these 
types in trial rows on soil that is ‘sick/ i.e., thoroughly infested 
with the cabbage Fusarium. From these plants further selections 
are made with the aim of maintaining the best standards both as 
to type and disease resistance. Of course, there is opportunity for 
minor gains in this way, but our experience has not indicated that 
much improvement is to be expected in this direction. The sur- 
plus seed thus obtained is placed in the hands of the local cabbage 
growers’ committee for commercial increase in such manner as will 
best maintain general standards of excellence.” 


Review of Klebaiin on Life Histoktes of Ascomycetes 

Uaupt-iind Xebenfruchtformen der Askomyzeten. Eine Darstellung’ eig- 
ener und der in der Literatur nicdcrgclegten Beobaebtungen iiber die Zusam- 
menhange zwischen Sclilauchfruchten und Konidienfruchtformen, von Hein- 
rich KIcbahn. Erster Tcil Eigene Untersuchungen, Leipsig, Verlag von 
Gebriidcr Bomtraeger, 8, iqiS, pp. 355, text figs. 275, 

This is one of the papers prepared for the memorial volume to 
13r. Ernst Stahl in celebration of his seventieth birthday. The 
author is already well known for his investigations of the life 
histories of ascomycetes as well as rusts. 

As an introduction, previous work on this subject from the 
Tulasne Brothers and Fuckel down is briefly reviewed. The life 
histories of the fungi covered in this part of the work, including 
about 40 species and varieties, mostly pyrenomycetes, have been 
determined or verified by the author. The second part, which is 
promised later, is to cover similar work of other investigators on 
this subject. This work will he of great value to all mycologists 
and pathologists, as the various papers whicli ha\^ been published 
on life history studies are much scattered and frequently^inaccessi- 
ble to students and sometimes to investigators. l\Iost of the life 
histories reported are based upon pure cultures from ascospores. 
In many cases inoculation experiments were also made. The 
genus Mycosphacrella is taken up first and the life histories of 
7 species, occurring on various hosts, are described. In some 
of the species Septoria was found to be the pycnidial stage; in 
others the form produced was FJilcospora. The author suggests 
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that the form genera Sc pf aria and FhJcospora, though separate, 
are very closely related, and hence keeps their ascogenous forms 
together. In certain other species of MycosphacrcUa, as M. pimc- 
tiformis, M. Fragariae and M. maculifonuis, Rainularut is shown 
to be the conidial form; while in other species, as I/, ccraselhh 
a Cercospof^G is produced, ihe autlior concludes, therefore, that 
in spite of the morphological similarity of the ascogenous forms of 
the various species of MycosplmcrcUa they are no more dosclv 
related than their corresponding lower spore forms. Ccrcospora 
is said by the author to be clo.^cly related to Raniulana, 1)ut is con- 
sidered distinct in lacking chains of cunidia and in the color of tlie 
mycelium when young. In culture Ccvcospoya is said to be strik- 
ingly different from Rainulayia. On account of these differences 
in the lower forms found in the species of MycosphucrcilG studied, 
three new generic names are proposed : Scptorisphacrcllo, Rauni- 
larisphaereUa and CcrcospJiacreUa. 

This is an innovation in nomenclature, which needs serious con- 
sideration. The purpose of these compound names is evidently to 
suggest at once the life history of the fungus hy combining the 
names of the perfect and imperfect stages. In the first place (his 
plan seems to set aside all claims of priority for previous generic 
names and apparently proposes the siilislitution of entirely new 
names for genera as fast as their life histories are known. This 
alone is a radical departure from established usage. It would also 
lead to frequent violation of the rule against sesquipedalian names.. 
To be consistent in the application of this metliod it would be 
necessary to combine the names of the various form genera in 
cases where 3 or 4 spore stages nr form genera are known to. 
belong to the history of a single organism. Ihe combination 
of so many different generic names in one would evidently be 
impracticable. Supposing, however, that the plan were feasifde : 
in the present state of uncertainty as to tlie tyj)es of genera and 
the application of generic names such combinations \\ould be un- 
certain in their 'significance and would not mean the same thing to 
different mycologists. The reviewer is forced to conclude, theie- 
fore, that however laudable the author’s purpose in adopting these 
new names, there is much more to be said against the plan than, 
for i^. 
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Another fact might well be considered in this connection. The 
author recognizes that there are species of Mycospltaerella which 
have been found to have Ascochyfa or Diplodina and Cylindro- 
sporium as lower spore forms, and he also finds Phyllosticfa 
pycnidia present in species of his ScpfonspkacreUa and Ramulari- 
sphacrella. The experience of the reviewer has shown that in 
Clonicrelta, Melanops and other ascomycetes the same species will 
sometimes produce one -form of conidial or pycnidial fructification 
and at other times another form, and occasionally two or three 
forms in succession in a single culture. It appears, therefore, that, 
in pure cultures from single ascospores, there is at present no cer- 
tainty of securing all the spore forms belonging to the life history 
of the organism in a single culture, or in a few cultures. Some- 
times no lower spore form is obtained, as the author indicates in 
some of his species, and he concludes as a result that the species 
possesses no such form. He cites in support of this conclusion 
the fact that in closely related rusts certain spore forms are lack- 
ing, whereas in others they are present. Evidence of this sort is 
entirely untrustworthy in the reviewer’s opinion. It seems much 
more reasonable to expect that, if at one time we obtain a Ramu- 
laria or Ccrcospom and at another time, from the same or a very 
similar species, obtain a Septnria or Phleospora^ both the conidial 
and pycnidial form may belong to both species ; but for some un- 
known reason have not both developed in either case. Potebnia, 
a former worker in Klebahn’s laboratory, also expresses this view 
in discussing Mycosphaerclla ccrasella, in which only a Cercospora 
type was produced. He says that by analogy we must assume the 
existence of the Phleospora-Septorm type in this species also. 
The reviewer has demonstrated (in MSS.) that Uch cases occur 
in Melanops, where in one series of cultures from ascospores only 
a Dothiorclla is produced and in another series from the same 
species, so far as can be determined by morphological characters, 
and from the same host, only a Sphaeropsls or Diplodia spore form 
is produced. 

It is a notorious fact that ascocarps are rarely produced in cul- 
ture when the conidiospores or pycnospores are used as a starting 
point; but one would scarcely feel justified in concluding from 
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this that all of the forms behaving in this way are autonomous and 
have no ascospore stage. Uiitil we know vastly more about the 
factors which determine the sequence and de^el()pment of the 
various spore forms, it is futile to predict that, when cultures 
from ascospores produce ascocarps directly, the species lack lower 
forms; or that, when they produce pycnidia or conidin, this is the 
only lower spore form they possess. 

The author very aptly remarks that there are many unknown 
factors yet to be determined in regard to the behavior of tlicse 
organisms under cultural conditions. 

The life histories of various species of Gi:oino)iid follow, the 
author including under this genus what have been called Ophio- 
gnomonia, Gnomoniella, Linospora and Hypospila. The conidial 
forms of most of these species are referred to the form genera 
Gloeosporhmi, Marssonina, Astcroina and LcptotliyrimiL The 
only conclusion he is able to draw from the great variety of lower 
sp(#e forms obtained is that, if the various intermediate states 
which occur between conidial and pycnidial fructifications ar(^ rec- 
ognized, it may be said that the lower forms of Guoiuonia nil l)c- 
long to the Mel ancon iaceae. 

It seems evident that much more study and comparison of the 
morphological characters and the correlation of further life history 
studies are needed in order to determine the generic and specific 
relationships of the species and genera discussed. 

In conclusion the author discusses and illustrates the life his- 
tories of several discomycetes, including EntO}nopcA::a Soranen, 
Pscudopeziza ribis, F. PopuU-alhae and P. salicis. As a result he 
concludes that species of Gloeosponuin, Mayssonina and 
sporiimi are cftiidial conditions of these fungi, and that also species 
of Gloe^sporhim, Marssonina and similar fungi belong to species 
of Gnomonia. He, therefore, is of the opinion that the relation 
between these discomycetes and the pyrenoniycetes mentioned is 
very close. 

The reviewer believes, however, that this relation is not nearly so 
close as suggested, and that the author’s conclusion is perhaps due 
to a misinterpretation of the form genera mentioned. Gloco- 
sporium, for example, as used by Saccardo and others, includes a 
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most heterogeneous group of spore forms having only the most 
superficial and general characters in common, and the large num- 
ber of so-called species when carefully studied morphologically and 
in culture are found to consist of very different organisms which 
should he placed in very different genera on the liasis of a thorough 
knowledge of their morphological characters alone. 

'fhc author expresses the belief, however, that an improvement 
of the present taxonomy of the imperfect fungi can only be ex- 
pected when their connection with their perfect stages is known. 
The phytopathological importance of such knowledge is also indi- 
cated, as the ascogenous form foiiml on dead plant parts, and 
hence usually regarded as a saprophyte, may carry the parasite 
over winter and be the source of new and unsuspected infections 
in the spring. 

As to which was the primitive s^iore form, he says : “ Little is 
known as to w^hctlier the original form of fructification was ascog- 
enous or conicliaL’ BrefekTs views regarding the relation# of 
asci to sporangia he does not consider tenable in the light of our 
present knowledge. The evidence thus far accumulated by the 
author and others would seem to justify the belief that further 
studies of the life histories of the ascomycetes and of the morplio- 
logical and cultural characters of the various spore forms or stages 
will furnish most important clues to the taxonomy and phylogeny 
of this great group of fungi and make it possible to present a more 
natural system of classification than we have at present. 

The riuinerous clear text figures given are indispensable in inter- 
preting the work and getting exact ideas of the forms discussed. 
The text is less involved and more easily read than that of many 
German scientific waiters. It is to be hoped that the author will 
continue these valuable studies and that the second part of the 
work may soon appear. 


C. T.. SfTEAR 
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sporangiuin, 45 

Aecidium, 234, 276; Allenii, 108; 
Aquilegiae, 233; Ceanothi, 233; 
Cleniatidis, 233; Fendleri, 317, 318, 
319; hydnoideum, 234; Iiiipaticntis, 
233 ; Tamesianum, 233 ; macro- 
sporum, 233 ; mag-natuin, 233 j mo- 
noicum, 233; Pammelii, 233; Phry- 
mae, 233 ; pustulata, 233 ; roesteli- 
oides, 102; Sambuci, 233; Silphii, 
233; Sniilacis, 234 
Aethaliuin, 329. 330, 331, 332 
Agaricus campester, i rg, 275 
Agave, 284 

Agropyron, 19, 316, 317, 322; Smithii, 
317; spicalum, 104; tenerum, 
E04. 109, 316. 317 
Agrostis paliistris, iii 
Aleuria ancilis, 69; apiciilata, 70; 
macropus, 229 

Aleurodiscus, 199, 267, 273 ; macro- 
dens, 190 

Alnus rhombi folia, 97 
Altcrnaria Nelumbii, 273, 340 ; Solani, 
126 

Amanita, 63, 115; colhurnata, 271; 
muscaria, 271 ; pantherina, 270, 
271; pantjierinoides, 271; velu- 
tipes, 271 

Amelanchier, 235 ; Jonesiana, 103, 


107 ; mormonica, 102 ; oreophila, 
108; polycarpa, 103; prunifolia, 
107 ; utahensis, 107 
Ampelopsis, 165 ; quinquefolia, 165 
Amylirosa, 354 
Anchusa officinalis, 236, 246 
Anderson, P. J., and Ickis, M. G., 
Massachusetts species of Helvella, 
201 

Andropogon leucostachys, 285J 
Anemone, 19 

AnthostoincHa Rhizomorphae, 115 

Antirrhinum majus, 109 

Apiuin graveolens, 19 1, 199, 269, 270 

Aquilegia, 19 

Arabis, 22 

Arctostaphylos, 3ofi 

Arcyria, 333 

Aristida pcirtoricensis, 28R, 299 
Armillaria mcllca, 58, 64 
Arthur, J. C., Memoranda and index 
of cultures of Uredineae, 1891)- 
1917, 230; Nineteen years of cul- 
ture work, 12 
Aschersonia, 298 
Ascochyta, 348; Tlieae, 326 
Ascomycetes, Review of Klebahn on 
life histories of, 346 
Aspergillus flavtis, 277; niger, 274; 

Oryzae. 277 
Asprclla Hystrix, 320 
Aster, ifi; arenarioides, 235 
Asterina, 282 
Asteroma, 349 

Astragalus, 105; Ininiistratus, 105; 
Sonorae, 106 

.Atriplex hastata, 16; rosea, 105; 
spatiosa, 105 

Auerswaldia, 290; Miconiac, 289, 290 
Azalea, 64 

Baccharis, 306 


* It has been considered unnecessary to include here the species listed in 
the four following articles, since they are already indexed or specially listed, 
Arthur; Memoranda and index of cultures of Uredineae, 1899—1917. See 
P‘ 237. 

Diehl : The fungi of the Wdlkes expedition. See p. 40. 

Overholls: Some New Hampshire fungi. Sec p. 26, 

Ztindd: Smuts and rusts of northern Utah and southern Idaho. See 
p. 179. 
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Bacillus amylovorus, 5S; radicicola, 
189; radiobacter, 189 
Bacterium Cannae, 272, 340 ; Hed- 
erae, 336; marginatum, 353; solana- 
cearum, 266 ; tumefaciens, 2, 3, 4, 6, 

7, 8, 9, 10, II 

BagnisLopsis, 289 ; peribebuycnsi>, 280 
Balansia, 287, 288, 297 ; subnodusa. 
287, 288 

Behavior of crown gall on the rubber 
plant. T 

Behavior of telia of Puccitila graminis 
in the south, The, iii 
Berberis, 317, 3 ^ 9 , 321 I Fendlerl, 316, 
317, 3 ^ 3 , 3^9i 321 ; trifoliolat.1, 113; 
vulgaris, 321 
Beta vulgaris, 105 
Bolete from Porto Rico, A new, 60 
Bolcto-lichen, 204, 207; vulgaris, 219, 
229 

Boletus, 56, 204, 207; albus, 223, 228; 
incarnatua, 87; leucophacus, 212, 
229; lilacltius, 92; nitidus, 94; sau- 
guinolcntus, 90; vltellinus, 172 
Botrytis, 277 

Bouteloua curtipcndula, loi ; r.ice- 
mosa. 10 1 

Brachysporiuni Trifolii, 126 

Brodiaea Douglasii, 110 

Bromus, 79, Z2\, 322; ciliatus, 234; 

tcctorum. 107 
Bryophyllum, 7 
Bucida buceras, 291, 300 
Bullaria, 233 

Burlingham, G. S., Some new species 
of Russula, 7 29 

Caeoma confluens, ^102 ; occidcntalis, 
107 

California Hypogaeous fungi- Tulxr- 
aceae, 301 

Calostoma, 339 ; Rav'enolii. 339 
Cancers, Studies of plant, i 
Carex, 15, 16, 17, 234 ; aquatilis, 233; 
gracillima, I't lanuginos.a, 235: ne- 
braskensis, 103. 235 ; pxibescens. 17 ; 
trichocarpa, 233 
.Carpinus, 157 

Cassia h«tula, 29.? ; grandis, 293, 300 
Castanea, 15^] deiitata, 165; vesca, 

155 

Catacauma, 276 
Cercis, 165 ; canadensis, 165 
Cercosphaerella, 347 
Ccrcospora, 347 - 34 ^ 

Ccrioniyces comtnunis, i 94 ^ na'\ i- 
porus, 104; subtoinentosus, 194 ! 
tomentipcs, 194; viscidus, 194 
Ceuthospora, 156; concava, 135. 

164, 167; phacidioides. 156; Rubi. 
161, 163, 164 


Chatnriesyce Greetiki, k. 6 : rugiilosa, 
106 

Chardon, C. P,, A contribution to our 
knowledge of the Pyren 07 nycctes of 
Porto Rico, 279 

Chenopodiiun, 20; album, 20, 103 
Chloris petraea, 299 
Chrysopsis' horrida, 107 
Cicada scptenJccini, 82 
Cicada, A fungous parasite of the, 72 
Cirsium arvciisc, 109 
Citrus, 59, 64, 197. 273, 274, 273, 277, 
353 ; nohilis, 275 
Cl,av.ari.a, 333 
Cladochyiriiini. 774 
Cladosporium (.Tri, 351 
Clathrotriclunn. 353 
Clematis. 19; Mamimihi, 19; ligustici- 
folra, 79, 103; virginiana, 19 
Clcomc, 20 

Clitocybe, 42; dealhaia, 42, 44: ?u- 
doritica, 44. 198 • 

Clitocybe sudorificn as a poisonous 
nuishrooni, 42 

Coccolohis iiivia. 113; itvitera, -'83, 
299 

Cocos nneifera, 293 
Cogswellia. 104 

Colensporiuin, ^>3 ; Ribicola, loti 
t'ollctotrichum gloeosporioide.s, 272 
Conoccphalum conlcnm. 196 
Contribution to our knowledge n{ the 
Pyremnnycetes of Porto Ru'o. 279 
Copriniis sterquilinus, 336 
Cornus, 140, 163: c.inadensis, 1^5 
Coronaria myrtifolia. 15^ 

Cortieiiini salmonicolor, 797; vaguin, 
125, 3 U. 334 
Cortinarius, 118 

Crataegus, -| 3 . 4!^. ’'> 3 : Calpodendron, 
49: coccincu, 49: coccinioides. 49; 
Crus-galli, 49; 49 ; >n:^cro- 

spcrina, 49 > Margaretta, 49; tico- 
fluvialis, .19; pausiaca, 491 pruntosa, 
49 ; punctata, 49. - 35 ; straminea, 
49 ; succulcnta, 49 

CniUiegus, Obser\ntions on the infec- 
tion of, by Gymnosporangium, 43 
Cratcriuni. 333 

Cteonectria B.alnii. 284; grammico- 
spora, 284: ochrolcuca, 284; rubi- 
. carpa, 285 

Cronartium, 108: Coniandrae. lofi; 
filamentosum, 106: occidental, loS; 
pyriforiue, 706; ribicola. 64 ) 337 
Crown gall on the rubber plant, i 
Crucibulum, uS: vulgare, 65- ^^5 

Cryptohasidium. 274 
Crvptosporella, 354 
Culture work, Nineteen years of, 12 
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Cultures of Uredineae, 1 899-19 1 7 , 
Memoranda and index of, 230 
Cup-fungi, Photographs and descrip- 
tions of, 67 

Cupressus thyoides, 86, 95 
Cyathea, 298 

Cyathus, 115, 116; fascicularis, 65, 
1 15 ; striatus, 65, 1J5 
Cycloporus Greenei, 57 
Cylindrocladiura scoparium, 337 
Cyiindrocolla faecalis, 56, 62 
Cylindrosporiuni, 195, 348 
Cytospora chrysospcrina, 124, 127. 338 

Dacryoinyces, 136, 153, 155 ; lythri, 
152, 162, 163, 167 
Daedalea, 177; snlphiirella, 177 
Datura, 272 
Dflastria rosea, 312 
Dendrophoma, 62 

Descriptions of cup-fungi, Photo- 
graphs and, 67 
Diachaea, 330 

Dialrypc Hochclagac, 327 ; stigma, 
327 ; Theae, 327 
Dicacoma, 114 
Didymclla, 354 

Diehl, W. VV., "J'he fungi of the 
Wilkes expedition, 38 
Diplodia, 125, 348; rapax, 125 
Diplodina, 348 
Dirca, 19 ; palustris, 234 
Discina. 67, 68-; ancilis, 68, 69, 71 : 
apiculata, 69, 70; convoluta, 69, ;o, 
71; helvctlca, 69; leucoxantha, 68, 
69, 71; pcrlata, 68, 6q ; \Varnei, 69 
Discina, North American species of, 
67 

Distichlis, t8; spicata, 16, 20 
Dodge. B. 0 ., and Shear, C. L.. The 
life history and identity of “ Patel- 
lina Fragariae.” " Leptothyrium 
niacrotheciuni," and “ Peziza Ocno- 
therac,” 135 

Dothichloe, 286, 287, 288, 297; Aris- 
tidae, 287, 288, 299 ; atrainentosa, 
286, 287. 289, 299 : nigricans, 287 : 
subnodosa, 287, 288. 299 
Dothidina. 290; Miconiae, 289: peil- 
bebuyensis, 2S9, 300 
Dothiorella, 348 

Drepanocarpus liinatus, 292, 300 
Duchesnia, 165; indica, 165 
Durand, E. J., New or noteworthy 
Gcoglossaceae, 184 

Echinodontium tinctoriuni, 116 
Elaphomyces, 302,312; variegatus, 313 
Elasmoinyces, 194; russiiloides, 193, 
194 


Elvela, 203, 204, 207; albella, 219; 
fuliginosa, 219; infula, 209; Mitra, 
212 ; monacella, 212 ; pallida, 210; 
Pineli, 204 ; spadicea, 225 
Flvella, 204, 207 

Elymtis, 19, 112, 113; australis, 111, 
112, 113; canadensis, 104, 316, 321 ; 
condensatus, 103, 104, 315; Ma- 
counii, 104; virginicus, rp, 316, 318, 

321 

Empusa Muscae, 82 
Endogone in aero car pa, 313 
Entoloina albidum, 338; lividiim, 338 
Entomopeziza Soraueri, 349 
Entornophthora arrenoctona, 74 ; Au- 
licac, 80; caroiiniana, 74; Muscae. 
8 t ; pseudococci, 80 
Entomosporium, 349 
Ephelidium, 354 

Epichloe, 287, 288 ; nigricans, 288 
Epilobiuin, 140, 147, 155, 170; an- 
gustifolium, 165 ; spicatum, 143 
Erigeron arenarioidcs, 235 
Erioenma cuspidata, lor 
Erysimum, 20 
Erythroxylon Coca, 354 
Eucalyptus globulus, 165 
Eugenia, 294, 300; \ulgaris, 159, 165 
Ruphorbia, no 
Entypa, 334 
Eulypella, 354 
Kxcipula, 136 

Fxobasidium reticulatum. 326 

Fa\-olus pIaty:>orus, 39 
Ficus elastic,/ I, 2, 3, ; 9, 10, ii, 63, 
197 

Femes fraxineus, 55 ; fraxinophilus. 
52: geotropns, 191 ; ignarius. 3'i: 
laricis, 124; pinicola, 124; ulina- 9 ' s, 
iqi 

Fragaria, 140, 163; mcxicana, 165; 
\lrglniana, 165; virginiana chiloen- 
sis, 165 

Fruit-disease survey. 50 
h'uligo, 332 • !'• 

Fungi, New Japanese. 323 
ITtngi of the Wilkes expc'Jition. 38 
Fungi, Some New Hampshire, 24 
Fungi, California Hypogacous, 301 
Fungoides, 204, 207 
Fungous parasite of the periodical 
(iicada, 72 

Fusarium, 126, 188. 197, 332; cubense, 
36: oxysporiuni Nicotianae. 192; 
trichothecioides, 352; vasinfectum, 

340 

Fuscoporia, 119. 273; nebulosa, 119; 
tenerrima, no 
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Ganoderma, 64 S 

Garrett, A. 0 ., Smuts and rusts of 
Utah— IV, 1 01 
Gau!theria procumbens, 165 
Gaura, ; biennis, 165, 235 
Gautieria, 304; morchellifornus, 193 
Genea, 62, 194, 304, 306 ; arenaria, 
306; cerebriformis, 307; compacta, 
305; cubispora, 62; Gardnerii, 193, 
194, 307; Harknessii, 193, 306, 307 
Geoglossaceae, New or noteworthy, 
184 

Geoglossum intermedium, 184; puini- 
lum, 184; pygmaeum, 185; Rehmi- 
anum, 186 

Geopora Harknessii, 193, 311 
Geranium, 4, 165 ; niaculatuin, 160 
Gladiolus, 353 

Gloeosporiuni, 153, 157, 160, 167, 275, 
349 ; Bombacis, 273 ; Gossypii, 340 ; 
rhoinum, 146, 154, 162; rhois 

Fuckelii, 154; trcmcllinum, 143, 153. 
162 

Glomerella, 167, 348 
Gloniopsls Gloniopsis, 116 
(inomonia, 349 
Gnonioniella, 349 

Grifola Berkeley!, 267 ; flavovirens, 
55; gigantca, 267 

Grossularia inermis, 102 ; kptantha, 
T02, to8, 109 

Guazuma ulniifolia. 291, 292, 300 
Guignardia Vaccinii, igo 
Gymnosporangium, 46, 195, 235, 353; 
corniculans, 233 ; \terum, 233 ; 
floriforme, -235 ; ger inale, 46, 47, 
48, 49; globosum, 46. 47, 48, 49; 
gracilens, 106; inconsiiicuum, 107; 
-Tuniperi-virginianac, 46, 48, 49 ; 

ivenescens, 108, 235, 246; Nel- 
son], 102, 235, 246; trachysnrum, 

233 

Gymnosporangium, Observations on 
the infection of Crataegus by, 45 
Gymnosporium juniperinuiu, 109 
Gyrom' 'a, 20;, 208, 209, 226; brun- 
nea, 209; costata, 228; cseulenta, 
206, 209, 228 ; gigas, 228 ; infula, 
225, 228; sphaerospora, 229 
Gyroporus Earlei, 60, 198 

Haine.sia, 137, 140, 141. 142, 143, i 44 , 
150, 152, 15.1, 754 . 157, 15^; 1^7; 
Castanc^c, 155, 163; Epilobii, 15?. 
163; Lythri, 136, 144, 146, 152, 155, 
157. 1S9. 162, 163, 164, 167, 

169; rhoina, 146, 354, 163, 164; 
Rostrupii, 155, 163: trcniellina, 153 
Hapalopilus gilvus, 97 
Heliantlius annuus, 14, I04 


Helicitropium spalulatiim. 103 
Hchiiinthosporiuiii, 1281 pedtincu- 
latum, ri6 

Helvella, 201, 202, 203, 204, 205. 206, 
207, 208, 209, 2u, ^.,7. 218, 

221, 222, 226, 227; acauliR, 228: ad- 
haerens, 208, 210, 222, 223, 225, 228; 
alba, 210, 22.8; albella. 220, 22S; 
albida, 206, 219, 228: alhipe.s, 221; 
atra. 208, 210, 218. 223, 228, 229: 
capucinoides, 219, 221 ; costata, 228 ; 
crispa, 205. 206, 207, 208, 20(1, 210’ 
213, 2T4, 228, 229; clast ica, 
206, 207, 208, 209, 210, 219 220, 

221, 222, 223, 224. 228, 229;’c!as- 
(ica fusca, 222, 224, 228: ephippium, 
206, 207, 208, 209, 218. 219, 224, 

227, 228, 229; esculenla, 206, 209. 

228; fuliginosa, 228; gigas. 228; 
gracilis, 219, 220, 221, 228; grandis, 
225, 228; hispida,- 228 ; infula, 209. 
^^ 3 . -25. 228; lacunosa, 205, 

206, 207, 208, 209, 212, 213, 2J4, 
213, 217, 228, 229; lacunosa pallida, 
210, 229; Icucophaca, 210, 229; 
macropus, 206, 207, 226, 227, 229; 
macropus brevis, 207, 227, 229; 
i 7 iitra, 206, 270 ^ 219, 229; niitra 
alba, 210, 229; uiitra fulva, 210, 
229; mlira pratensis, 212; niona- 
cella, 229 ; Monachclla. 206. 207, 
210, 225, 226, 229; nigra, 209, 217, 
229; nigricans, 223, 229; nivea, 210, 
229; palu.stris, 209, 214. 216, 217, 
229; pezizoides, 224; plebophora, 
215, 229; Quelctiana, 209, 273, 217, 
229; spadicca, 229; .sphaerospora, 
229: subcostata, 217; sulcata. 212. 
213, 214, 217, 229; venosa, 213, 229- 
Helvella, Mas.sachtisef ts spccic.s of.. 
2or • 

Hendersonia Thcac, 328 
Hcrpotrichia, 295: albidostomu’, 295; 
diftusa, 295; diffusa rbodomphala, 

295 

Heteroecisni of Puccinia niontancn- 
sis, P. KoL'leriae, and P. apocrypta, 

.315 

Hctcromdcs. 313 
Iletcrotrichvim cyinostim, 290 
Hevea brazillensis, 125 
Hicoria glabra. 165 
Hicraciuin gri.scum, 104 
Hilaria Jatiicsii, roi 
Himantia, 60 

Hordeum caespitosu|u, loi; jubatum, 
if>4. 3r6, 317 
HydTiangiuni, 194 

Hydnobolitcs, 304: californiciis, 312 
Hydnotrya ellipsospora, 307 
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Hydriotryopsis Sctchellii, 312 
Hydrophylluni. 19, 316, 3:7, 318, 320, 
321, 322; capitatutii, 316, 31S, 322 
Hynienogastcr. 194, 305 
riynicnula, 145; rhoina, JS4, 163, 164 
Hypholoma. 265 

Hypocrea, 286; atrairienlosa, 2S7, 289 
Hypocrella, 286, 287, 298 
Hypodenna, 137 
Hypodcrmopsis Theae, 323 
Hypogaeous fungi, California, 301 
Hypolysus Montagnei, 121 
Ifyponectria Phast'oH, 115. 284 
Hypospila, 349 

Hypoxylon aiiiudatuni, 295, 299 
Hysterangium, 193, 194, 304 
Ilystrix llystrix, 317, 318 

Ichnantlujs pallens, 28S, 299 
Ickis. M. G., and Anderson, P. J., 
Massachusetts species of Helvella, 
201 

Idaho, Smuts and rusts of southern, 
179 

Identity of “ Patellina Fragariae,'" 
“ Leptothyrium macrotheciiim/' and 
“ Peziza Oenotherae," 135 
Impatiens, 19, 331 

Index of cultures of Uredineae, 1899— 
1917, 230 

Index to American mycologlcal litera- 
ture. 62, 126, 195, 272, 351 
Infection of Crataegus by Gymno- 
sporangium, Obserx ations on the. 45 
Tnocybe, 62, 115 
Irpcx, 177 

Isoachlya, 274, 336 ; toruloides, 274. 
336 

Ivesia Gordonii, 103 

Jambosa vtilgaris, 159, 165 
Japanese fungi, Xew, 323 
Juniperus scopulorum, 102, ro8 : si- 
berica, 109; utahensis, 102, 107; 
virginiana, 45, 235 

Kentrophyta impensa, 105 
Klebahn on life histories of Ascomy- 
cetes, Review of, 346 
Koeleria cristata. 19, 317. 3^9 
Kunkelia, 63 

I.aboulbcnia formicarum, 62 
Lachn< a niacropus, 229 
Laciniaria, 19 

Lactaria atroviridis, 56 ; Indigo, 56 
Lactuca, 235 

Leinbosia, 281, 282, 298; Agaves, 283 ; 
Coccolobae, 283: Dendrochili, 28T, 
282, 283, 284 ; diffusa, 282, 283 ; 


Drymidis. 2S1 ; macula, 281 ; melas- 
tomatum, 282, 299 ; microspora, 
2S2, 2^9; tenella, 281. 282, 283, 299 
Lepidium, 20, 234; perfoliatum, 105 
Leptopodia, 207, 208, 209; albella, 
219, 220, 221, 228; atra. 223, 228; 
elastica, 219, 228 

l.eptosphaeria Conlothyrium Theae, 
324 ; Hottai, 324 

Leptothyrlum, 137, 349; accrinuin. 

156; borzianum, 159. 163; lutnariae, 
147; macrotheciuiii, 137, 147, 157, 
158, 163, 164, 354; macrotheciuiii 
rhois, 157; protuberans, 138, 158, 
163, 164; rhois, 154, 157 
“ Leptothyrlum inacrothecium,'' The 
life history of, 135 
Levine, Michael, .Studies on plant can- 
cers — 1 1, The behavior of crown 
gall on the rubber plant (Ficus 
elastica). i 

l^ife histories of Ascomyceles, Review 
of Klebahn on, 346 

Life history and identity of “ Patel- 
lina Fragariae,‘' “ I^eplothyrinm 
macrothecium,’' and “ Peziza Oeno- 
thcrac," 135 

J.ight-colored resupinate polypores — 
III, 83; - TV, 171 
Lipospora, 191, 349; Trichostigmae, 
115; tucsonensis, 191 
Lophidiopsis. 354 
Lophiotrema Pechiana, 116 
Lycopsis arvensis, 236. 246 
f,ylbruin, 155; Salicaria, 165 

Macbride, T. H., Some of the ways of 
the .slime mould, 329 
Macropodia, 209; macropus, 209. 226, 
229 

Macrosporlum, 64 
Madronella oblongifolia, 104 
Mahonia, 19, 319; Aquifolium, 319, 
321, 322 

Mains, F. B., The heteroecism of Puc- 
cinia inontancnsis, P. Koelcriae. and 
P, apocrypta, 315 
Malus glaucesceiis, 45. 48, . 
Marasiuius, 60, z2i 
Marssonina, 349 

Massachusetts species of Helvella, 201 
Massospora, 77 ; cicadina, 72, 73, 74, 
80, 81, 82, 276; Staritzii, 73 
Massospora cicadina Peck, a fun- 
gous parasite of the periodical 
Cicada, 72 

Medicago sativa, no 
Melampsora albertensis, 107; con- 
fluens, 102 

Melampsorelta elatina, 103 
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McIanogasti;r. 194, 305 
Melanomnia, 354 
Melanops, 34S 
Melioia, 298 

Memoranda and index of cultures of 
IJredineae. 1899-1917, 230 
Mentha spicata, 104 
Merulius, 92, 95, 98; incrassatus, 98; 
lacrymans, 59; RavencHi, 93; spis- 
sus. 98 

Miconia, 290, 300 ; laevigata, 290 : 
prasina, 283. 290, 299; Sintvnisii, 
290 

Micrococcus Populi. 57 
Microglossuin longisporuin, 185 
Micropodia, 150 
Mitra, 204 

Mitrula gracilis, 185; nuiscicola, 185 
Mollisia, 162; cinerea, 162; Ocno- 
tlierac, 161, 163, 167 
Morchclla, 204, 209 
Murrill, W. A., A new bcilete from 
Porto Rico. 6a ; Light-colored re- 

supinate polypores — HI, ; -IV, 

lyr ; The fruit-discase survey, 50 
Musa lextilis, 56 

Mycena Atkinsoni, irfi, 196; fllopes, 

1 16 

Mycosphaerolla. 346. 347, 34^ ; cera- 
sella, 347 , 34 ^: Fragariae, 3471 
niaciiliformis, 347; puiicl Iforinis, 
347 

Myosotis palustris, 316 

Xectria galligcna, 190; niblcarpa, 2S5 
Xeotoma, 303 

Xevv liolete from Porto Rico, tin 
Xew Hampshire fungi. 24 
Xevv Japanese fungi. Notes and trans- 
lations— X, 323 

New or noteworthy Geoglossacoac, 181 
Now species of Russula. 129 
Xineteen years of culture work, 12 
Xorth American species of Discina. 
67 

Xotes and brief articles. 34. 114. 188, 
^63, 335 

Xoteworthy Geoglossaceae. 184 
•XumiTiularia Bulliardi, 296 : cincta, 
296, 2<P): discreta, 297; punctuluta, 
296, 299 : repanda, 297 
Xyctelea. 322; Xyctelea. 316 
Xyssa sylvalica, 165 

Observations on the Infection of Cra- 
taegus by Gyinnospor,angium, 4.3 
Ocotea, 274 : leucoxylon, 282, 299 
Octospora villosa, 229 
Odontia, 354 

Oenothera. 140, 147, 149 - L 53 , 

165 ; biennis, 137, 165, 1^7 


Oidium lactis, 126 
Onagr.a biennis. 235 
Onygena eijuina. 62 
Opiiiodothis, 287 
Ophiognonionia. 349 
Ophioneciria portoricensis, aS;;. .>,io 
Oryzopsis hynieiuiides. loi, 105 
Overhohs, 1 .. 0 ., Some Xew Hamp- 
shire fungi. 24 

]-*achyphloeus citrinius. 313 
Parasite of the piriodica! Cicada, 

Parbs, H. F... California hypogaeous 
fungi — Tuberaccac, 301 
Patellina, 133. 136: Fragariae. i.ts. 
1 . 33 , H» 3 , 354 

Patellina Fragariae. ’ “ 1 .eplolliyriinn 
niacrollieviuiii." and “ Peziza <.)eui)- 
thcraeC The life history and iden- 
tity of, 135 

Pelargonimn, i.}’. 132; cartitaliim. 142, 


160, 165; zonale, 

160, 163 


Penicillium, 342: 

expaiisuni. 

126; 

spiculisporum. 63 
Periderm ium, 108: 

coloradeiisc. 

inS; 

elatinuiii, 103: tilmiientosum. 

1 ri6 ; 

llnriikimim, 63 ; 
pyriformo, 106 

Harkni'ssii, 

63: 


Peronospora, 334; ilyo^cyami. 3.38 
Pestalozzia, 62; scirrofaciens. 36, 62 
Peziza. 67. 308: nncilis, 67, 69; apicu- 
lata. 68. 70: cinerea. 162; elaeodes, 
68, 70: leucoxantha. 71 ; macro]ms, 
206, 207. 229; (4enmherae. 13,1. 161. 
163. 164. 167. 354 ; perlala. 67, 69 t 
stipitata. 229 ; suhlicia. 229 ; veiiosa, 
70: W’arnei. 68, 69 

“ Peziza Oenollurae.'' The life history 

of, 133 

Pezizella. 141. i 4 'E 130. 152, 161, 
162, 168: Lythri, 136. 149. 131. i? 3 . 
134 . 133- USfi, '57> ’5^' ’5^'- ’ 
i6i, 162. i6,U 164. 167- 
170: Oenother.'H'. 1.17. 141. ]4,l. 

160, 161, 162, 168 
Pliacelia, .322 : Pnrshii, 316 
Phacopezia aiiiculata, 70 
Phactry]te, 64 

Phallus, 204. 207; crispus, 210. 228; 

lohatus. 2 10-. mon.acdla. 22-;. 229 
Phascolus, 113: adenanthus. 281 
Philadelphtis occidenlalis. 106 
Phlcospora. 346, 347 , .U8 
Phleitm praif nse, 1 1 1 
Pholiota, 265 

Phoina citricarpa. 35^; protuberans, 
138. 164 

Photographs and descriptions of cup- 
fLingi— IX. North American species 
of Discina, 67 
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Phragmidium affine. 103; Horkeliae, 
103; imitans, 109; Ivesiac, 103; 
montivagum, 103 
Phragniites communis, 21 
Phyllachora, 284, 289 ; biareolata, 294 1 
canafistulae, 292. 293, 30o; Cassiae, 
293; duplex, 293 J Guazumae, 2915 
peribehuyensis, 289; Phascoli, 284', 
Serjaniicola, 293, 300; Whetzelii, 
293i 300 

Phytophthora, 63, 198, 274 
Picea Engelmanni, 108; rubctis, 26 
Pilidium, 156, 158; acerinum, 156, 

i57i >39 

Finns ausiriaca, 99; cduUs, 108; pon- 
derosa scopuloriim, 106; radiata. 97 ’ 
sylvestris, 84, 88 
Plant cancers, Studies on, i 
Plasmodiophora Brassicae, 60 ; vascu- 
laruin, 60, 127 
Pleuragc araclinoidea, 294 
Plnteus cervinus, 190; praerugosus, 
198 

Poa Fendleriana, 103 
Podostfoma, 286 ; oibiculare, 286, 299 
Poisonous mushroom, Clitocybe su- 
dorifica as a, 42 
Polygonum, 21; alpinum, 109 
Polypores, Light-colored rcsupmate,— 

III, S3; —IV, 171 

Polyporus albocarnen - gilvidus, 92; 
amarus, 114; applanatus. 64; attcn- 
ualus. 83; aurantiopallcns, t72: 
Blyttii, 83; bombycitius, 173; 
Broomei, 87 ; brunneolus, 39 ; Biitt- 
neri, 123; byssoidcus, too; carnco- 
pallens, 84, 85; cavernulosus, 100; 
chrysobaphus, 173; cinctus, 87; col- 
labens, 83 ; cruentatus. 96 ; emol- 
litus, 83 ; epilinteus, 84, 85 : eiipornS, 
83; Fendlerl, 84, 85; Fuligo, 123, 
haeinatodes, 95 : Incarnatus. 87 ; in- 
duratus, 55; laetificus. g 6 \ leuco- 
lomus. 172; mutans, 97; nebulosus, 
119; obliquns, 96; odorits, 87; oxy- 
datus, 92 ; pineus, 98 ; pulchellus, 
178; purpureiis, 92; Ravenalac, 123 : 
sanguinolenlus, 90 ; salmonicolor, 
96; Schweinitzii, J 24 ; sorbicola, 95 ; 
spissus, 96 ; sublibcratus, 87 ; sul- 
phurelliis, 171; tenerrimus, 119; 
undatus, 87 ; vinctus, 84 1 violaccus, 
92; vilreus, 88; volvafus, 354 
Polystictus versicolor, 58 
Poncirus trifoliata, 59 
Populus caroliniana, 124; grandiden- 
tata, 124; nigra italica, 165; tremu- 
loides, to;, 124 

Poria, 95, 98, 118, 194; albirosea, 85; 
albocincta, 122, 123; attenuata, 83, 


94 ; attenuata subincarnata, 86 ; au- 
rantio-canescens, 93 ! aurantiopal- 
lens, 172; aurantiotingens, 90; 
aurea. 171; Blyttii, 83; borbonica, 

89 ; Sracei, 91 ; calcea sulphurea, 
178; Calkinsii, 175; callosa, 87, 88; 
Caryae, 99 ; cassicola, 85 ; cavernu- 
losa, 100; chrysobapha, 173 ; chryso- 
loma, 176; corticola, 88, 89; 

cremeicolor, 178; crocipora, 96, 
Dodgei, 87; Dusenii, 100; eupora, 
83, 85, 86, 94; fatiscens, 178; favil- 
lacea, 94; flavida, 174; flavilutea, 
176; fiavipora, 174; Fuligo auran- 
tiotingens, 122: glauca, 123; graph- 
ica. 123; heteromorpha, 178; holo- 
xantha, 178; incarnata, 87, 95: in- 
cerla, 172, 178; incrassata, 98; 

jalapensis, 177; lateritia, go; !e«co- 
lomea, 172; lilacina, 85: meduHa- 
panis, 176, 178; micans, 92; mutans, 
93> 96, 97 ; mutans tenuis, 93, 941 
myceliosa, 178; nebulosa, T19; ni- 
grescens, 87, 88 ; nitida, 83. 93, 94 > 
nitida crocea, 94 ; ochracea, 174 i 
Parksii, 175; pavonina, 941 pble- 
biaeformis, 96; pinea, 98; purpurea, 
91, 92, 93; radiculosa, 178; salois- 
ensis, 98 ; sanguinolenta. 90 1 scml- 
tincta, 178, 34> 1 spissa, 9 A, 96, 98; 
subaclda, 171, 176, >78; subbadia, 
93 ; subincarnata, 84, 86, 172 ; sub- 
radiculosa, 175; subrufa, 95; sub- 
siilphurea, 178; subundata, 86; 
subvlolacea, 99; sulphurella, 171 < 
taxicola, 92, 93, 95> 9® ; tegillaris, 
173 ; tenerrima, 119 ; undata, 87, 88 ; 
vincta, 84, 94- 991 violacea, 91, 92, 
95, 99: vitcllina, 172, 176; vitrea, 
88; xantha,'i76; xantholoma, 178 
Porto Rico, A contribution to our 
knowledge of the Pyrenomyceles of. 

279 

Porto Rico, A new bolete from. 60 _ 
Potentilla, 157, >59- canadensis, 

165 ; pulchcrrima, 103 
Protocoronospnra nigricans, 128 
Protoniyces, 72, 354 
Prunus. 161 ; serotina, 165 
Pseudobabaniia niagnata, i93, 3>2; 

magnata nigra, 3>3 
Pscudodiplodla, 354 
Pscudobaplosporclla, 354 _ 

Pseudomonas Apii, 274 ; Citri, 59, 198 ; 
Phaseoli, 336 

Pseudopeziza. 167; PopiiH-albae, 349 1 
ribis, 349 ; salicis, 349 
Pseudotsuga mucronata, 107 
Ptilocalais tcnuifolia, 105 
Puccinia. 16, 233, 2331 additicia, 191 1 
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Agropyri, 19, 20, 233, 236; albi- 
peridia, 17, 233; alternans, ao, 233, 
236; amphigena, 234; Amirrhini. 
109; apocrypta, 109, 236, 315, 318, 
320, 321, 322; arcticiim, 58; Arrhe- 
natheri, 321; Asterum, 15; bro- 
mina, 321, 322; Burnettii, 1Q2; car- 
icina, 20; Caricis, 20, 103; Caricis- 
Asteris, 14. 233; Caricis-Erigtron- 
tis, 14, 233; Caricfs-Solidaginis, 14, 
233 ; Caricis-strictae, 235 ; Ccanothi, 
231 ; cinerca, 19, 20; Clematidis, 20, 
63, 103; dispersa, 315, 321; Dis- 
tichlidis, 18; Eatoniac, 22, 233; ex- 
tensicola, 15, 16; fraxinata> 231, 
233; Garrettii, 235; graininis, 22, 
23, 104, III, 113, 124, 128, 198, 276; 
Griiideliae, 107; Grossidariae, 17, 
236; Helianthi. 14, 104; Hieracii, 
104; hynnidea, 234; Impalientis, 19. 
63; interveniens, 102; irrcqiiisita, 
191 ; Isiacae, 21 ; Jonesii, 104; Koc- 
leriae, 233, 315. 3i9, 3^o, 321, 322; 
lateripcs. 21; Liatridis, 19; Mal- 
vastri, 105; Menthae, 104; micran- 
tha, tO(); Monardeliac, 104; nion- 
tanensis, 104, 236, 315, 316, 317, 
318, 319, 320. 321 ; obliterata, 20, 
233; pacifica, 191; Panicnlariae, 
233; patruells, 233; Pattcrsnniana, 
104, no; peridermlospora, 231; 
quadriporvila, 236; riibigo-vcta, [8, 
20; Ruelliae, 21 ; nigosa, 105 ; «eca- 
lina, 315, 321, 322; Sherardiana, 
T05 ; Stipae, 102; suavolens, 109; 
substerilis, 105; snbnitcns, 16, 20, 
21, 105; touiipara, 20, 233; tiiti- 
cina, 19, 20, III, 315; ’I'roximoniis, 
105; tiiniidipes, 233; universalis. 
233; Crticae. 103: \'tTnoniac, 233; 
vulpinoides. 15 

Puccinia apocrypta, The hctcruccisiii 
of, 315 

Puccinia graniini.s in the south, The 
behavior of telia of, ni 

Puccinia Koclcriae, The lieteroecism 

of, 315 

Puccinia niontancnsis, P, Koeleriae, 
and P. apocrypta. The heteroecism 
of. 31^ 

Pucciniella, 19 

PycnopOTus cinnabarinus, 189 

Pyrenomycetes of Porto Rico. 279 

Pyrenopeziza medicaginis, j6o 

Pyiliiacystis, 63 ; citrophthor.'i, 273 

Pythiuni, 60; Debaryanuin, 341 

Quercus, 147, 157; agrifolia, 193; 
alba, 165; rubra, 151. 163; vekitina, 
Ids 


Ramularia, 347, 34S 
Ramularisphaerella, 34;, 348 
Ranunculus abortivus, 22 ; Cyinbalaria, 
19. 103 

Ravenelia, 353; havanensis, 191 
Ravenelula, 354- 

Resupinate polyporus, Light-colored — 
I'l. 83; — IV, 171 

Review of Klehahn on life histories 
of Ascomycetes 346 
Rhizina helvcticu, 69 ; undulala, 228 
Rhizoctonia, 60, 277 
Rhizogene, 353 
Rhizophora iianglc, 115 
Rhizopiis, 138, 195, 342: iiigrican.s, 
273 ; Tritici, 274 
Rhododendron, 64 

Rhus, J39, 140, 142, 154, 157, 165; 
aromatica, 154; copallina, 134, 163; 
Coiinus, 154. 163; glabra, 141. 154. 
163 : radicans, 133 ; Toxicadendrum, 
165 ; typhina, 163 

Ribes, 17, 126. 163^ 337; aureum, 108 : 
cereuin, 106, 108; inebri.ans, 106, 
108: petiolarc. 102: prn.straluni, 163 
Ricinus, 4 ; communis, 334 
Rickia, 355 

Roberts, J. W,, Cliiocybc sudor jfica as 
a poisonous mushroom, 42 
Rosa, 136, 157; ncomexicana, 103; 
pubcrulcnta, 103 ; rugosa prostrata, 
ids 

Rosellinia. 295 

Rosen, H. R., The behavior of telia 
of Puccinia grauiinis in the south, 
1 r I 

Rostronitschhla. 298 
Rubber plant, The behavior of crown 
gall on the, 1 

Rubus, 58, 127, 136, 137, 139, 140, 145, 
149, 156, 137, ido, i6t, 165; caesius, 
155, 160; idaeiis, 163; occidcntalis, 
165; pubcscens. 58; setosus, 165; 
strigosus, 58, 109, 165; strigosus 
idaeus, 165; thrysoideus, 161; tri- 
florus, 58; villosus, 165 
Ruellia ciliosa, 21 ; strepens, 21 
Ruriiex p,aucifolhis, 109 
Russula, 133,266,351 ; acruginea, 132; 
bifida, 130; cyanoxantha, 132; dls- 
parllls, 329; fragiliformis, 132; het- 
erophylla, 130, 132 ; Hibbardae, 129, 
r3L 132, 1.34: praeumbonata, 131, 
134; purpiirina, i34i ornaticeps, 
129, 130, 131. 134; redolens, 131, 
132, 1.33, M4; simulans, 129. 131, 
134; uncialis. 134; variata, 130, 
132; viridi'Oculata, 129. 151, 132, 

^ 

Russula, Some new species of, 129 
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Rusts of northern Utah and southern 
Idaho, r79 

Rusts of Utah, Smuts and, — IV, loi 

Salix, i6i : humilis, 163: Watsonii, 
102 

Saprolepfnia. 336 
Sarcoscypha macropus, 229 
Scleroderma, 313 
Sclerospora, 277 

Sclerotinia, 196 ; cinerea, 65 : minor, 

189, 197 _ 

Sclcroliopsis, r40, 142, 147, 134, 133. 
156, 158, 160, 167; australasica, 
147, 136, 159, 163; Clic'iri, 156; con- 
cava, 136, 147, 14S, 149, 154- ^ 55 . 
136, ‘157, 158, 159, ido, 161, 163, 
(64, 167. 3/0 : Pelarf^onii, 142, 160, 
163; I’otentillae, 159, 160, 163; 

Rubi. 155. 160, 163 
Sclerotiuni coft'eicolum, 355 
Soaver, F. J., Photographs and de- 
scri))lions of cup-fungi — IX. Xorth 
American species of Discina. 67 
Scnecio,^ 235 
Septobasidium, 276 

Septoria, 270. 346, 347 . .U8, 352; 
Apii, ipt, 199, 269, 270; Lycoper- 
sici. 333; nodorum, 337 
Scptorisphacrella, 347, 348 
Seriania polyphylla. 293, 300 
Serpula rufa pinicola, 95 
Shear. C. L,, Rc\'iew of Klcbahn on 
life histories of Ascoinycctcs. 346 
Shear, C. L., and Dodge, B. O., 'i'he 
life history and identity of “ Patel- 
iina I'ragariae,’’ “ Leptothyrium 
macrothecium, ' and “ Peziza Oeno- 
thera c."’ 135 

Shepherdia canadensis, loS 
Sidalcea nervata, 102 
Sillla Theae, 323 

Sitanioii elymoidcs, 320: Hvstrix, loi, 
103; jubalum, 103 

Slinie mould. Some of the ^ways of 
the. 329 

Smilax, 140; rotundifolia, 165 
Smuts and rusts of northern Ctah 
and southern Idaho, 179 
Smuts and rusts of Utah — IV, 101 
Solaruim carollnense. 353 
Solidago, T5, 16 

Some New Hampshire fungi. 24 
•Some new species of Russula, 129 
Some of the ways of the slime mould, 

329 

Sophia, 20, 234 
Sorbus, 235 

Sordaria fimicola, 294 ; hnmatia. 294 
Sorosporella agrotidis, 73 ; nvella, 73 


Spartina, 18, 234; cynosuroides, 246; 
Michauxiana, 246 

Speare, A. T., Massospora cicadina 
Peck, a fungous parasite of the 
periodical Cicada, 72 
Species of Discina, Xorth American, 
67 

Species of Ilelvella, Massachusetts, 
20 1 

Species of Russula, Some new, 129 
Sphacralcea arizonica, 105; dissecta. 
103; pedata. 103; subrhomboidea, 
105 

Sphacrella, 354 

Sphaeroneiiia, 136, 144, 153; corneiim, 
138, T45, T33, 162, 163, 164 
Sphaerop.sis, 348; malorimi, T28 
Sporobolus cryptandnis. 235 
Sporodinia grandis, 36 
Sporonema, 160; Castancac, 159; du 
bium, 138, 159, i6o, T63; phacidi- 
nides, 160; piilvinattim, r6o, 163; 
quercicoluin. 159, 163 
Stagnospora Theae. 324 
Steironema, 149. 160; ciliata, 163, 170 
Stcreum, 196, 267: cacspilosuin. 268; 
conicum, 268; durum, 268; Earlei, 
268; eriimpens, 268; heterosporum, 
268; magnisponnn, 268; patelli- 
forme, 26S ; petalodes, 339 ; pubes- 
cens, 268; purpurcum, 339; saxitas, 
268; sepium, 268; spuineum, 268; 
Willcyi, 1 16 

Stilbocrca hypocreoidcs. 286 ; inter- 
media, 286 

Stipa Lettermanni, 103; minor, 102; 

\iridula, 235 
Stropharia, 265 

Studies on plant cancers — If. The 
behavior of crown gall on the rub- 
ber plant (Ficus elastica), 1 
Suillellus Eastwoodiae, 194 
Sur\ cy, The fruit-disease, 30 
Symplocos, 90: martinicensis, 90 

Tanaka. T,, Xew Japanese fungi. 

Xotes and translations — X, 323 
Taphrina, 276 
Teleutospora, 191 

Telia of Puccinia graminis* in the 
south, The behavior of, in 
Terfeziop-sis lignaria, 310 
Tetrazygia elaeagnoirles, 290 
Thalictrum, 19 

Thea sinensis. 323. 324, 325, 326, 327, 
,328 

Thecaphora pustulata, 273 
Thelephora, 267; caryophyllea. 277, 
336; flnibriata, 277, 336; laniellata, 
38; terrestris, 277, 336 
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Thelocarpon albamargjnatiim, .^5sa 
Thielavia basicola, 53 
Thuya occldenlalis, 95 
Tibicina septendecim, 72, 81. 82 
Tinctoporia, 122 , 275; albocincta, 
122; aurantiofingens, 122; Fuligo, 
122, 123; graphica, 122, 123 
Tipula paltidosa, 74 
Trabutia, 292; Bucidae, 290, 291, 300; 
conica, 292, 300; Guazumae, 291, 
300: portoriccnsis, 115 
Trabutiella, 115; (.’ordiae, 115 
Tranictes carnea, 26; Pini, 124; \Tr- 
satilis, 100 
Trenomyccs, 355 
Tricbia, 333 

Trichoglossum, 351; confusum, 185, 
186; Farlowi, 186; hirsutum, 187; 
hirsutuiu brazilit^nse, 187; hirsutum 
variahile, 187: hirsutnm Wrightii, 
187; Rehmianiim, 185-; velutipcs, 
187; Walteri. 1S6; Wrightii, 187 
Tricholoma terreiim, 266 
TrichosLigma octandra, 115 
TrIfolium Kingii, T07 
Trisetiim, 22 

Triticiini aestivum, 32 r; dicoccuin, 
127; durum, 127; \ulgarc, loi, 104. 
127 

Tropacoluni, 105 
Tsiiga canadensis, 86 
Tuber, 194, 302. 304. 310. 3J2; cali- 
fornicuin, J94, 30S ; candiduiu, 193, 
309. 310, 3rt ; lignarium, 3T0, 31 1 
Tiibcraceae, California, 301 
Tubcrcularia, r36. 144. 143 ; rhoina, 
145; rhois, 155, 163; zythioidcs, 

155. 163 

Tyroniyccs cacsius, 56; Smallii, 99 

ITnius, 165; aiiicricana, iig 
ITodineeic, Memoranda and index (0 
cultures of, 230 


Urocystis Anemones, 352 
Uromyces, 16, 233. 276; aemnimuns, 
231; Brodic.ie, 104, uo; eoor.li- 
natns, 191; etlusus. 233; Kri..eoiu. 
106; Enphorhiae, 14, 106: inscains, 
:o9 ; intricatns, 106: niedicaginis, 
no: oblongus. 107; Peckiaiut>. 16 : 
perigynius. 15. 20, 236: I’nleinmiii. 
18; proeinineiis, 106; iHmciains, 
105; Solidagiiii-Caricis, 233: Sieiro- 
nomatis. 231, 233: uniporuliis, 
Uroplilyctis, 114; Alfalfae, )Q.’, io; 
Ustilago broinieora, loi. 171); lliir* 
onyini, roi; hj-podytes, mi; Lu' 
rcnlziana, loi ; Tritici. lui : \i()- 
lacen, 27; 

Ubluliiia, 354 

Utah. Smuts and rusts of nonhent, 
U 9 

L'tali, Smuts and rusts of.— 1 \'. 101 

Vaccinlum, 165; iiuRTocarpuni, 160, 
165 

\'alsa Thcae, 326 
\"alsentype]!a, 127 
\'enennriiis M'cllsii. 63 
\"crtici(lium Lycopersici, 275 
\'igna xex'ilinta. 713 
\'itis. 140; cordifolia, 165 

\\'ilkes expedition, The fungi of the, 
38 

Xarfthoporia .\ndtisoni, i;8 
Xylomyzon taxicola, 95 

Zundel, G, L., Smuts and rusts of 
northern Utah and southern Idaho. 
1/9 

Zythi.i Phaseoli, 115 









